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To: Chief of Naval Operations
Via: Commander in Chief, U. S. Pacific Fleet

Subj : Annual Typhoon Report, 1966; submission of

Ref: (a) OPNAV Instruction 3140.17E of 29 Ott 65
(b) SECNAV Instruction 5600.16 of 2 Nov 60

1. The Annual Typhoon Report, 1966, is submitted herewith in accordance
with reference (a).

2. During calendar year 1966, a total of 20 typhoons, 10 tropical storms
and 8 tropical depressions were detected in the Western North Pacific
area between 180° longitude and the Malay Peninsula, north of the equator,
for which 752 warnings were issued. 1966 was an unusual year in that
tropical cyclone development occurred farther north than normal when
compared with previous years. Also, as a result of the relatively flat
pressure gradient throughout the Western North Pacific , storm tracks
were noticeably scattered and erratic during the 1966 season.

3. Reference (a) directed the Fleet Weather Centrals at Pearl Harbor
and Alameda to forward summaries of tropical cyclones in their areas
to the Fleet Weather Central/Joint Typhoon Warning Center, Guam, for
inclusion in the subject report. Fleet Weather Central Alameda issued
a total of 296 warnings on 7 hurricanes, 6 tropical storms and 5 tropical
depressions in their area of responsibility. Fleet Weather Central
Pearl Harbor issued a total of 46 warnings on two hurricanes, oae
tropical storm and one tropical depression. A complete summary of

tropical cyclones east of 180 degrees longitude is included in Annex
A with the exception of Tropical Depression 22 which is included in the
FWC/JTWC Guam portion of the report.

4. This report has been reviewed and approved in accordance with
reference (b).

‘<%(ti”~”.,,
J,.F. STEUCKERT

,,/’”
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FOREWARD

This report is published annually and summarizes Western North Pacific
Tropical Cyclones. Annex A is added to summarize Tropical Cyclones from
180 degrees eastward to the North American Coast.

When directed by CINCPAC in May 1959, CINCPACFLT redesignated Fleet
Weather Central Guam as Fleet Weather Central/Joint Typhoon Warning
Center (FWC/JTWC), Guam with the following responsibilities:

1. To provide warnings to U. S. Government agencies for all tropi-
cal cyclones west of 180 degrees longitude north of the equator to the
Asiatic coast and Malayan Peninsula.

2. To determine tropical cyclone reconnaissance requirements and
assign priorities.

3. To conduct investigative and post analysis programs including
preparation of the Annual Typhoon Report.

4. To conduct tropical cyclone forecasting and detection research
as practicable.

Fuchu Air Force Weather Central, coordinating with Fleet Weather
Facility Yokosuka was designated as alternate JTWC in case of failure
of FWC/JTWC Guam,

The JTWC, which is an integral section of FWC/JTWC Guam, is staffed
by three Air Force and three Navy meteorologists and three enlisted
men from each service. The senior Air Force Officer has been designated
as the Director, JTWC.

The Joint Hurricane Warning Center in Hawaii, a coordinated agency
composed of the U. S. Weather Bureau, Honolulu, the Air Force Kunia
Weather Center, and Fleet Weather Central Pearl Harbor, is responsible
for surveillance and issuance of warnings in the Central North Pacific
area north of the equator between 180 degrees and 140 degrees west.

Zhe Fleet Weather Central, Alameda, California, is responsible for
issuance of warnings between 140 degrees west and the North American
Coast.
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CHAPTER I

OPERATIONAL PROCEDURES



A. .G~NER#& ‘ : I-,.... ,..: ::[cti,-,:,.,:... .
..ri...,,,.. - .’.’....... ..... .. .. ,.-’.,.. .../..

--:Wi.thin Fleet:Weather”Centra,llJo~&tTyphoon:.Warni!ng Center (.~C/JTWC), the

responsibility for t& .bas.icanalyses. of..,thevar+o= chart,s lies w,ith’”Fleet
Weather Central (FWC).i .Surface.prognoses are .als’oprepared by FWC.. Fleet
Numerical Weather Faci’1.ity:{FNWF),, Monterey, California.,.fvrnishes Northern
Hemisphericc omputer.analyses, prognoses and broP.ical cYclones tearing.:
trajectories. Joint Typhoon Warning Center (JTWC) is responsible for meso-
analysis, typhoon forecasts and warnings.

B. ANALYSES
..

“1. Fwc:

a. Types of contour (c) and/or ste&line (s) charts with standard
times: .

. .

(1) Surface; OOOOZi 06002,”-12002 m.d.1800Z (c),.

. .

(2) Gradient level (.2000to 3000 ft. above ground); 000~Z,.
0600Z. 12002 and 1800Z (s).

once daily.

b.

(3) 850mb; 00002 and 1200Z (s). ,. -.

(4) 700mb; 0000Z and 12002 (s) & (c).

(5) 500mb; 00002 and 1200Z (s) & (c).

(6) 300mb; OOOOZ and 1200Z (c).

(7)200mb; OOOOZ and 1200’Z.(S)C , ~
(8) Sea Surface Temperature Chart; 5-day mean composite updated

Other analyses:

(1)
(2)
(3)
(4)
(5)

2. JTWC :

Checkerboards or Stidd Diagram.
Time Cross-Sections.
Selected Upper Air Soundings.
Arowagram for Guam.
Nephanalyses.

a. Meso-analyses:

(1) Sectional surface charts; hourly and 3-hourly as required.

(2) Reconnaissance reports.
(3) 700mb; 0000Z and 1200Z, 10-meter interval analysis (c).

(4) 500mb; 0000Z and 12002, 20-meter interval analysis (c).

(5) Stidd Diagram for selected stations as required.

b. Satellite Data:



Facsimile cloud photographs were received by the FWC APT
ground equipment from ESSA II and NIM8US weather satellites. Also,
nighttime infrared data was received from NIMBUS. These data were very
useful for initial identification of the tropical cyclone and in deter-
mining its location and stage ofdevelopment. In addition, tropical
cyclone bulletins, which gave Che location and coded description of the
disturbance, were received from the National Weather Satellite Center
(Nwsc) .

c. Land Radar:

Land radar reports were used in conjunction with aircraft
reports whenever possible. These reports included range and bearing
of the eye from the reporting station, eye characteristics and occa-

sionally the direction, speed and movement of
of attenuation, operator inexperience and the
see only the tops of distant storms made land
at long ranges often inaccurate. However, as

radar stations, the accuracy usually improved

c. FORECAST AIDS:

1. Climatology

the eye. A combination

fact that the radar could
radar reports obtained
the storms approached the
markedly.

The following climatological publications are utilized:

a. Climatological Aid to Forecasting Typhoon Movement (lst
Weather Wing).

b. Annual Typhoon Report, 1965 (covering years 1953-1965;
FWC/JTWC).

c. Western Pacific Typhoon

d. Far East Climatic Atlas

Tracks 1950-1959 (wc/JTWC).

(lst Weather Wing - February 1963).

e. Tropical Cyclones in the Western Pacific and China Sea Area
(Royal Observatory, Hong Kong). This comprehensive publication covers

78 years of typhoon tracks.

2. Persistence

3. Computer Products:

During the 1966 typhoon season, the following computer products

were utilized:
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a. From FNWF: .. : ~~‘ :~ :-..... . - ~
.,-

(l).Steering.trajectories or’forecast positions for 6,..12,

,:

18, 24,36, 48 and 72 hours for.tropical cyclones as requested by JTWC
for reconnaissance fixes at 0300Z and 1500Z.

(a). Three trajectories are provided: 1. 1000mb
steering, 2. 500mb steering and 3. 500mb modified steering. The 500mb
modified steering is furnished to account for empirically determined
weaknesses in the 500mb steering model. The program.for the above is

presented in ‘tComputerProducts Manual, Technical Note No. 21’*by LCDR
R. E. Hughes, at Fleet Numerical Weather Facility pages 3.26-1 through
3.26-3, dated July 1966. A steering trajectory for 700mb is expected

to be available during the 1967 season.

(2) The following listed products are utilized when applicable:

(a) Surface isobaric analyses; OOZ and 12Z.

(b) 700mb, 500mb, 300mb, and
OOZ and 12Z.

(c) Surface, 700mb, 500mb,

and 48 hour prognoses.

(d) 500mb isotach analyses;

200mb contour analyses;

300mb, and 200mb 24, 36

OOZ and 12Z.

(e) 500mb 12 and 36 hour isotach Prognoses

b. From NMC, Suitland:

(1) NWP Barotropic prog positions for typhoons for 12, 24,
36,48, 60 and 72 hours were received when, in the opinion of NWP, the
Computer produced progs were reasonable.

4.

methods

Objective Methods:

During the 1966 typhoon season, the following individual objective
were used by JTWC:

a. WANG - Using 700mb data.

b. AROWA - Using 700mb and/or 500mb data.

c. FAIRLESS - Using surface data.

d. TSE - Using 700mb data.

5



(1) This new method was used near the end of the typhoon
season and the results compared favorably with other objective tech-
niques. The initial steps in the calculations are similar to that of
the AROWA method but the big factor in favor of the Tse method is the
addition of the “over-all synoptic pattern which makes allowance for
the stage of storm development, the size of the storm, and the inter-
action between storm% circulation and the basic current as well as
the influence of the nearby storms or other significant disturbances.f’
For further detail on the method the reader is referred to ‘lANew
Method for the Prediction of Typhoon Movement Using the 700mb Chart*t,
by S.Y.W. Tse in the Quarterly Journal of the Royal Meteorological
Society, Vol. 92, No. 392, pages 239 through 253, dated April 1966.

5. Coordination:

When a tropical cyclone for which warnings are being issued is
north of 25N, Fuchu Air Force Weather Central transmits position fore-
casts twice daily to JTWC which are used for comparison and consider-
ation prior to issuance of the JTWC warning. Coordination with other

Air Force and Navy activities is on an was requiredff basis depending

upon the location of a particular tropical cyclone.

D. WARNINGS:

Warnings are filed and transmitted every six hours at synoptic times
of 00002, 06002, 12002 and 18002. In accordance with CINCPAC Instruction
3140.lG the message contains the present warning position of the tropical
cyclone which is valid for the scheduled transmission time. Therefore,

the 24 and 48 hour warning forecast positions are actually 30 and 54
hour forecasts from the last synoptic time.

The warning position of a tropical cyclone is actually a short
range forecast from the last ‘9best’$position. The last “best” position
is usually about 3 hours old based on land radar or reconnaissance
fixes, 3 to 6 hours old based on surface synoptic reports, or 6 to 12
hours old based on upper air synoptic reports. It is for this reason
that the 06002 warnings, for example, may not agree with the position
of the tropical cyclone as indicated by the 06002 analysis. Amendments
are issued when this difference is significant.

The numbering of tropical warnings run consecutively regardless of
whether the cyclone is upgraded or downgraded from tropical depression,
tropical storm or typhoon. If warnings are discontinued and the cir-
culation regenerates, the new series of warnings are numbered consecutive-
ly from the number of the last warning of the previous series. Amend-
ments and corrections which are issued as required are given the same
numbers as the warning which they amend or correct.

6



All 24, 48 and 72 hour forecasts made when a tropical cyclone is
of tropical storm or typhoon intensity are verified against the “best
trackt~ as determined in post-cyclone analysis.

The 1966 verification summary is contained in Chapter IV.

E. FORECASTING PROCEDURE:

In preparation for issuance of the initial warning on a tropical
cyclone, a track based on climatology is developed. This track is
prepared for a time interval of 4 or 5 days at the speed indicated by
climatology. Next, the track is modified in accordance with the exist-
ing and forecast upper air pattern , after which the initial warning is

prepared and issued.

The basic forecasting technique used throughout bhe 1966 season was
a subjective modification of the numerical steering prediction. Modi-
fications were based on climatology and subjective evaluations of meso-
analyzed 700mb and 500mb charts.

If the steering forecast looked reasonable, it was then checked for
consistency with climatology and past history. The upper air charts
were checked for areas of maximum divergence, areas offering the least
resistance to the forward motion of the storm and the 700mb height
criteria of Wang. An AROWA grid computation was made on the 700mb chart
for most forecasts. In addition, a FAIRLESS computation was made on
the surface chart for most forecasts, especially in the early stages.
A TSE computation was also made for the storms near the end of the
season.

A sub.j.ectiveintegration of all the factors listed above was then
used to establish or modify the forecast track of the storm. Speed of

movement was then forecast from history, climatology, and the steering
forecast.



CHAPTER II

RECONNAISSANCE



. . . . .. .’,..,.-... ,.
A. GENERAL

.Land stations in the tropical Pacific are sparse. Although additional
observing units are expected to be installed at strategic locations in the
future, the stations will continue to”remain widely scattered.- Ships
which transmit observations are usually concentrated along the shipping
lanes which generally do not pass through the areas”of formation and
development of tropical systems. Also, ships which are near a system will
normally take evasive action as soon as the first warning is received.
The pictures received from the ESSA II and NIMBUS Satellites have proven
to be a tremendous aid , especially in first locating suspect areas. However,
the satellites cannot report the winds, pressures, and other important
data needed to properly analyze a tropical cyclone. Aerial reconnaissance
thus remains the only method available which provides sufficient surface
and upper air data for complete and proper analysis of a t“ropical cyclone.

Reconnaissance aircraft are able to remain in the area of a storm to .
provide an accurate position and to report the various storm characteristics
such as eye shape, intensity, etc. By taking dropsondes or making ascent
or descent soundings “theaircraft is able to obtain the lapse rate profile
to the surface, heights of standard levels, sea level pressures, and temper-
ature and dew point at any.level.

The accuracy of tropical warnings is directly related to the quality
and quantity of reconnaissance data received from the aircraft. Con-
tinuous surveillance of tropical systems is of the utmost importan~e in
order to insure that warnings are issued in time to facilitate proper pre-
parations for safeguarding life and property.

B. RECONNAISSANCE RESPONSIBILITY

During 1966 two squadrons were assigned the responsibility of tropical
cyclone reconnaissance to meet the requirements of the Joint Typhoon Warn-
ing Center, Guam. These squadrons were the U. S. Navy Airborne Early
Warning Squadron One (VW-1)
Naval Air Station,

, equipped with EC121K aircraft based et the
Agana, Guam and the U. S. Air Force 54th Weather

Reconnaissance Squadron (54WRS) , equipped with WC-130 aircraft based at
Andersen Air Force Base, Guam.

c. EVALUATION OF DATA

During the 1966 season four fixes per day were normally scheduled on
typhoons and tropical storms. Tropical Depressions were scheduled for one
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or more fixes per day depending on location, potential, and feasibility
of radar coverage.

In general, low or intermediate (1500ft or 700mb) level fixes were
made by VW-1 at 09002 and 15002 and intermediate (700mb) level fixes
were made by the 54WRS at 21OOZ and 03002. High level (500mb) fixes were
made on storms over high terrain. In addition to the fixes, both squadrons
flew synoptic and investigative flights throughout the year.

Aerial reconnaissance can be divided, according to data gathered,
‘into three categories: peripheral data, eye data from penetration, and

eye data from radar.

Peripheral data is all information reported enroute to and outside the
eye of the storm. It includes weather, sea level pressure if aircraft
is at low level or pressure-height if at mid or high level, a complete
description of clouds including types, amount and height of bases and tops
if feasible, flighb altitude wind, temperature and dew point, and the
surface wind if the sea surface is visible. Dropsonde data were also
provided. This same type of data is provided on all synoptic tracks and
investigations. The WC-130 usually flew at 700mb but on occasion flew at
500mb, or 1500 ft. EC121K aircraft normally flew either at 1500 feet or
700mb, but at times mountainous terrain required the flight to be at 500mb.

Eye data from penetration includes all information reported in periph-
eral data plus eye size, shape, description, slope, cloudiness, maximum
flight level wind, surface wind and surge, if any, and other remarks which
might be of help to the forecaster such as feeder band description, direct-
ion and speed of movement of the center, etc. If possible, a dropsonde
is also made in the eye.

Eye data from radar provide a description of the radar eye and its
locations, including description of spiral bands and height and width of
the wall clouds. Also included is the aircraft position at the time the
radar observation is taken and the maximum observed winds if possible.

On all eye messages a center selection evaluation of either “Positive”,
“Fair” or llpoor~~is given along with an estimate of the navigation accuracY

of the fix and a statement of the type of navigation fix used by the air-
craft. These were used by JTWC as a guide in evaluating fix accuracy.
With radar fixes from a considerable distance, attenuation can distort the
radar image; therefore, this must be considered when evaluating the fix.

During 1966, daylight penetrations were made on all but a few of the
most severe storms. When possible, EC121K aircraft also penetrated the

12



storms for the night fixes. These penetrations were normally made at 1500
ft or below.on the evening fix and 700mb at night.

AIRCRAFT RECONNAISSANCE DATA

(Number of Fixes and Investigations)

1961 1962 1963 1964 1965 1966

350 496 465 772 666 674

In addition there were 197 synoptic tracks flown by the two squadrons
during 1966.

The information received from the aircraft was continually checked
for consistency and accuracy.
were used to check and compare
was immediately requested from
discrepancy in the data.

D. COWNICATIONS

Where possible, JTWC graphs and other aids
data with previous reports. Verification
the observing aircraft on any apparent

The primary means of communications between ground and reconnaissance
aircraft was voice single sideband for 54WRS. VW-1 commenced the year
using radiotelegraph (CW) and converted to voice single sideband early in
the season. Andersen Airways (AIE2), Guam was the primary air to ground

station for aircraft using single sideband. Naval Communications Station,
Guam was the primary station for aircraft using CW. Clark Airways, “(A1C2),
Republic of the Philippines, Fuchu Airways (AIF2), Japan, and Kadena Air-
ways (AID2), Okinawa, were the secondary air to ground stations. Naval
Communications Station, Philippines, and Naval Communications Station,
Japan acted as secondary CW stations. Data received by AIE2 and NCS Guam
were relayed to JTWC by the local circuit 3L28. This circuit also
connects VW-1, 54WRS, and Naval Air Station, Agana, Guam. Data received
by AIc2, AIF2, and AID2were normally phoned to JTWC, followed by a message
transmitted through the Defense Communications System. Data received at
the Naval Communications Stations in the Philippines and Japan were relayed
to JTWC by the NTX system.

When aircraft were in contact with AIE2 or NCS Guam the eye reports
were normally received by JTWC in sufficient time to allow the forecaster
to make a comprehensive study of the information prior to warning time.
However , when the aircraft had to communicate through one of the secondary
stations there were many cases of excessive delay in receipt of the eye
data. In some instances,it was not received until after warning time.
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This problem was alleviated to a certain extent in the South China Sea
area by requesting the air to ground station to pass the eye data to Fleet
Weather Facility, Sangley Point immediately after receipt. Sangley would
then relay the data to JTWC over the teletype circuit connecting FWF,
Sangley Point and FWC/JTWC, Guam. The air to ground stations also aided
greatly by phoning the eye reports to JTWC via the Joint Overseas Switch-
board. If,however, the secondary ground stations relied solely on the
NTX system in transmitting eye data to JTWC, the excessive delay in most
cases made it impossible for a thorough analysis of the information before
warning time.

Late in the season a test was conducted jointly by VW-1, NCS~Guam,
and JTWC in which reconnaissance data were transmitted directly from the
aircraft to JTWC utilizing receivers and transmitters at NCS Guam. ThiS
method proved to be efficient and quite acceptable and more tests are
planned for the future. If the necessary equipment and frequencies to

be used exclusively for Tropical Cyclone Reconnaissance are approved by
CNO it is expected that practically all communication problems presently
encountered will be reduced to a minimum.

The following statistics show the delays between time of fix and time
of first receipt at JTWC. The methods used in getting the fix to JTWC
are shown for comparison.

DELAY IN RECEIPT OF RECONNAISSANCE FIX DATA FOR 1966

NUMBER MAX DELAY MIN DELAY AVG DELAY

METHOD OF CASES TIME TIME TIME

3L28 413 3 HRS 04 MIN 15 MIN 55 MIN”

NTX 24 4 HRS 22 MIN 1 HR 15 MIN 2 HRS 11 MIN

SANGLEY PT
POINT TO POINT 05 2 HRS 47 MIN 1 HR 25 MIN 2 HRS 03 MIN

TELEPHONE 123 4 HRS 33 MIN FEW MINUTES 1 HR 09 MIN

The following are some revealing statistics on communications delays
encountered in 1966 along with figures from previous years for comparison.



A COMPARISON OF DELAY TIME WITH

1964

MAX DELAY TIME 6 HRS 45 MIN 60

AVG DELAY TIME 1 HR 14 MIN 1

MIN DEIAY TIME 8 Minutes

% OF EYE MESSAGES
DELAYED MORE THAN 1 HOUR 59%

NUMBER OF FIXES RECEIVED
AFTER WARNING TIME 46

% RECEIVED AFTER
WARNING TIME 8%

E. SUMMARY OF RECONNAISSANCE SUPPORT

In an effort to make the crediting
objective and meaningful, a system was

PREVIOUS YEARS

1965 1966

HRS 09 MIN 4 HRS 33 MIN

HR 05 MIN 1 HR 02 MIN

9 Minutes “Few Minutes”

39% 38%

34 30

6% 5%

of the reconnaissance effort more
devised in 1965 to credit fixes

and investigations. The same system, with minor changes to group fix
and investigative flights together was used this past season. First of
all, the problems of why a fix was early, late or missed completely, al-
though of interest and concern to JTWC, belong to the Tropical Cyclone
Reconnaissance Coordinator (TCRC). The time of warning and inherent
communications delays were the determining factors used in the crediting
scheme. Obviously it would be desirable to have the fix made as near

warning time as possible, but~the communications delays have been such
that fixes must be made about 3 hours before warning time. This usually
allows ample time to digest the information after receipt of the data.
The crediting system is described below.

DEFINITIONS OF FIX CREDITS

CLASS DEFINITION

1 Full Credit From 1 hour before to ~ hour after
levied time. (Includes fixes made
on investigative flights.)

2 Full Credit No center or eye found, but other-
wise falls into Class 1 above.
(Includes investigative flights
on which no center was found.)
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CLASS DEFINITION

3 Early/Late

4 Very Early
or

Very Late
5 Attempted but

missed fix

6 Missed Fix

Greater than 1 hour but not more
than l% hours before levied time
or greater than ~ hour but not
more than 2 hours after levied time.
Greater than l% hours before or 2 hours
after levied time.

Recon provided some useful peripheral
daba but no fix was made. Reasons
may include clearance problems,
mechanical trouble, low fuel, etc.,
etc.
Due to complete abort, aircraft
was airborne but provided no useful
data, aircraft never got airborne,
squadron unable to provide fix for
unspecified reasons.

This system, although as objective as possible, requires subjective
evaluation of some fixes. For example, a plane could be in the area

assigned on time when the storm had accelerated unexpectedly -d could
not be reached within the normal time limits by the reconnaissance air-
craft. In this case, full credit would be given with no penalty for
being late.

Applying the above criteria for the 1966 season, the following statistics
are obtained:

EVALUATION OF TIMELINESS OF RECONNAISSANCE FOR 1966

FIXES INVESTIGATIONS FIXES & INVESTIGATIONS

Class Number Class Number TOTALS

1 513 1 40 553

2 14 2 80 94

3 20 20

4 7 7

5 0 0

6 10 10



CHAPTER 111

JTWC STUDIES



This Chapter is a collection of studies conducted during the 1966
typhoon season. Some topics appear in their entirety. Other topics are
of a continuing nature and will be completed when data becomes available.

The following is a list of the topics discussed in this Chapter:

A. USE OF COMPUTER PRODUCTS AT JTWC.

B. STATISTICAL VERIFICATION PROGRAM.

c. TROPICAL CYCLONE INTENSIFICATION RATE VERSUS SEA SURFACE TEMPERATURE
AND LATITUDE.

D. TYPHOON FORMATION WITHIN THE ZONE OF THE ITC.

E. VERIFICATION OF WEATHER SATELLITE DATA.
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A. USE OF COMPUTER PRODUCTS AT JTWC

With the arrival of the CDC 3100 computer at FWC/JTWC Guam, it has
become possible to partially automate the writing of the Annual Typhoon
Report. The reasons for using the computer are twofold. First, to simplify
the preparation of the typhoon report; and second, to build up a climato-
logical record of past storms which can be referred to rapidly through the
use of the computer. Much of the research efforts this past year were
devoted to automating a large portion of the annual report.

The first step, which is being used in the present edition, is the auto-
mation of four sets of logs and the machine printing of the fix, the statistics
and the verification pages for the report. The logs, which are kept on all
sterms, have been written to facilitate using numbered codes for all entries.

The logs are double checked for accuracy and the data a=cut on Hollerith
machine cards. The computer programs are such that one or multiple storms
may be run at any one time. The data card information is read into the

computer, processed and printed for inclusion in the Typhoon reportO AS
a by-product, a machine printout is also obtained of the delay between fix
time versus its first receipt at JTWC and a fix classification of all
reconnaissance flown.

It is expected that after several years of data have been compiled,
these logs along with the computer print-outs will furnish the raw material
for development of additional aids in forecasting typhoon formation and
movement. For this reason, additional information that would prove useful
in typing storms is being included on the 0000Z and 1200Zlogs. This
information includes the height and latitude of the 700mb trough west of
the storm, the vertical extent of the storm, etc.

Plans for the future include automating existing objective techniques
and the development of a grid type objective forecast which can be rapidly

calculated by the computer.

Simplified flow diagrams for the three computer programs now being used

in JTWC are depicted in figures (III-1, III-2, and III-3).
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B. STATISTICAL VERIFICATION PROGRAM

The study of R.M.S. (Root Mean Square) forecast errors initiated last
year was continued this year using 1966 data.

The study provides a breakdown of forecasting errors by latitude for
the 24, 48 and 72 hour forecasts (see table III-l). Two measures of
dispersion were computed.

1. The R.M.S. of the Vector Error. Assuming a circular normal distri-
bution of errors, 63% of the forecasts made should verify within one R.M.S.
of the actual position and 98% within two R.M.S. (see AWS Technical Report
#164, dated August 1962).

2. The R.M.S. of the right angle error (equivalent in this case to the
standard deviation). Assuming a normal distribution, 68% of the forecasts

should be within one R.M.S. right or left of track and 95% within two R.M.S.
Since the R.M.S. of the vector error is theoretically 1.4 times greater
than the R.M.S. of the right angle error for a normal circular distribution,
these two figures can be used to determine the approximate shape of the
“error“ envelope. However, analysis of the data for the past two seasons
indicate that the speed error is about 20% greater than the course error
(see last column of Table III-l). The actual error envelope is therefore
eliptical and oriented with the long axis coincident with the forecasted
track.

A continued study of forecasting errors is
a better basis for command decisions involving
storms.

planned in order to provide
areas threatened by tropical

As a result of this study JTWC is concentrating its research efforts
towards developing techniques which will reduce the error in forecasting
a storm’s speed of movement.
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1. 2. 3.
R.M.S. OF .707 x R.M.S. OF STANDARD DEVIATION OF PERCENT VARIATION ‘

VECTOR ERROR (MI) VECTOR ERROR (MI) RIGHT ANGLE ERROR (MI)
(%)

L

24 HOUR

TOTAL 165 117 71 19

UNDER 20N
20N-30N
ABOVE 30N

131 93
166 117
240 170

58 11
75 13
79 41

UNDER 35N
ABOVE 35N

159 112
281 199

70 16
106 39

48 HOUR
TOTAL 332 235 160 12

197 139
354 250
433 306

98

191
163

UNDER 20N
20N-30N

N
a ABOVE 30N

9
4
38

320 226

505 357
163

113
UNDER 35N
ABOVE 35N

8
59

72 HOUR
TOTAL 513 363 229 21

UNDER 20N
20N-30N
ABOVE 30N

260 184
521 368
695 491

108
258
299

30
16
27

UNDER 35N
ABOVE 35N

495 349

694 491
224
297

18
39

TABLE III-1



c. TROPICAL CYCLONE INTENSIFICATION RATE VERSUS SEA SURFACE TEMPERATURE
AND LATITUDE .

A study was made this past year to determine the etfect, ii any~ the
sea surface temperature and latitude have on the time required for a
tropical depression to attain tropical storm intensity. Data for 56 typhoons

and tropical storms from 1965 and 1966were processed and a fair correlation
was shown to exist which indicates a more rapid rate of intensification
occurs as both latitude and sea surface temperature increase. The relation-
ships are by no means perfect because other meteorological considerations
such as the amount of low level feed of moist warm air into the cyclone,

the degree of high level divergence over the cyclone, etc., also have a
direct influence on intensification rates. Figure 111-4 is a smooth

graph, summarizing the results of the studY.

Further evaluation concerning the validity of the graph as a fore-
casting tool will be “madeduring the 1967 typhoon season.

Figure III-4 Smooth Analysis of the Intensification Time in Hours

72 60 48 36 24 12

/ 24

-36

-60

I 1 1 I I I 1 I

79 80 81 82 83 84 85 86 8“7
SEA SURFACE TEMPERATURE (°F)
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D. TYPHOON FORMATION WITHIN THE ZONE OF THE ITC

Major Robert W. Fett, USAF
54th Weather Reconnaissance Sq.

Guam, Mariana Islands

A study of the early development of typhoon MARIE, which was generated
during the latter portion of October 1966 , revealed that this storm formed
within the zone of the ITC without any easterly wave inter-action.
Satellite pictures of the storm area including infra-red read-out during
the night-time hours were compared with conventional and reconnaissance
data. This comparison suggested a model of typhoon formation distinct
from those storms originating as a result of the intensification of easter-
ly waves. The model is shown in figure III-5. Four separate stages of
development are defined in relationship to 700mb streamlines.

Stage I In Stage I outflowing air from anticyclones of the northern
and southern hemisphere converge near the equator along
an asymptote conventionally referred to as the Inter-
tropical Convergence Zone (ITc). Cloudiness forms pri-
marily on the southern side of the convergence asymptote.

Stage 11 In Stage 11 an elongated trough is formed between the
northern and southern hemispheric anticyclones. Forma-

tion of the trough is attributed to the reduction of
pressure through the release of latent heat of condensa-
tion which occurred as a result of forced convection
necessitated by the Stage I configuration. Cloudiness
as in Stage I and in the typical easterly wave pattern
remains dominantly south and east of the trough axis.
The trough area may contain occasional embedded closed
circulations. However, maximum sustained surface wind
speeds will normally not exceed 30 knots.

Stage III In Stage III vortices generated within the trough area
of maximum relative vorticity have further developed.
The trough has moved northwestward around the northern
hemispheric anticyclone where super-position of the ITC
trough with the polar trough has been achieved. At
this time a transfer of energy from the westerlies to
the easterlies is possible , increasing wind speeds (and
hence cyclonic vorticity) northwest of the storm center.
Rapid intensification follows as tropical storm intensi-
ties are attained.
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Stage IV As the storm reaches typhoon intensity it continues its

generally northwesterly movement around the northern
hemispheric anticyclone and the ITC is reformed at lower
latitudes. With the re-establishment of the ITC in the
wake of the original storm the cycle of formation has
been completed. The stage is now set for the establish-
ment of a new ITC trough and the generation of vortices
in a manner similar to the development of the original
storm.

It should be noted that this model is similar in many respects to the
model of typhoon development from an easterly wave configuration (figure
111-6). Both models depend upon the generation of vortices within a
trough. Intensification of an easterly wave, as in the ITC model, is
commonly attributed to polar trough interactions. Vortices developing

within the ITC trough, when viewed by satellite, frequently assume an
appearance similar to the stages of development of an easterly wave.
Such similarities undoubtedly account for the many confused analyses and
mistaken inferences which have led to opposing interpretations of the same
phenomena. However, the over-all pattern of each type of development
when viewed by satellite is quite different. Wave-like disturbances have
a notable absence of peripheral cloudiness in their immediate vicinity
(see figure III-7, which shows an easterly wave in the Gulf of Mexico);
whereas ITC cloudiness is connective and elongated over long distances
more or less parallel to the equator (see figure 111-8, which shows a
polar front and lTC near 10 N). Disturbances developing on the ITC pro-
trude perpendicular to the main band as shown in the schematic model in
Stage IV (figure III-5). Surveillance satellites such as the ATC (Ad-

vanced Technology Satellite) hovering great distances above the earth
provide integrated pictures over large areas so that it should be an easy
matter to differentiate between the separate types of development.

Further research and accumulation of additional examples will be
necessary to verify the general applicability of this model. Of
particular interest is the question regarding the percentage of cases
that result from either ITC or easterly wave development in comparison
to the total. The typical upper-air pattern over the ITC in each of the
various stages is also an item of interest that may be crucial with re-
spect to the development problem. Recognition and documentation of these
major characteristics will be an important step toward improved analyses
and forecasts of the future.
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Figure III-7

32



33



E. VERIFICATION OF WEATHER SATELLITE DATA

With the launching of the operational weather satellite, it has been
anticipated that this new meteorological observation tool would be able
to locate and identify tropical cyclones in data-sparse regions of the Pacific
Ocean and thus aid in the prediction of typhoon movement and intensity.
To a large extent this has been realized. There is no doubt that satellite
cloud pictures have aided in the locating of tropical cyclones and have
also given an estimate of the maximum wind speed of the storms.

FWC/JTWC, through the APT ground station equipment, has begun to
utilize the information received from ESSA II and NIMBUS weather satellites
launched in 1966 to locate tropical cyclones and estimate their maximum
wind speeds. The question of whether or not the satellite data could
locate the center of the storms with sufficient accuracy to satisfy
certain recon requirements was investigated. A verification program was
started in 1965 and continued throughout this past season using National
Environmental Satellite Center (NESC) data. It was noted that there was
an elapsed time of about 11 hours between picture time and time of receipt
of the NESC bulletin at FWC/JTWC, so that in most cases, the information
did not have nearly as much value as that received from the local APT
equipment. The following is a comparison of position and wind errors for

1965 and 1966 of the NESC bulletins:

POSITION ERROR

1965 1966
NUMBER OF CASES T 71
AVERAGE POSITION ERROR 81 nm 49 m
MEDIAN POSITION ERROR 55 nm 39 nm
RANGE OF POSITION ERROR O-425 nm 5-219 nm

WIND SPEED ERROR

1965 1966
NUMBER OF CASES F 59
AVERAGE WIND ERROR 17 kts 18 kts
MEDIAN WIND ERROR 11 kts 13 kts
RANGE OF WIND ERROR 0-60 kts O-83 kts

In comparing the two years, there was an improvement in accuracy of
the storm location while the accuracy of the estimated wind speeds re-
mained the same. The improvement in the location of the storms can

probably be attributed to the direct view of the earth by the satellites
in 1966 as compared to the angled view of the previous TIROS satellites.
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The satellite locations of the storms were verified against the ~~best
track” plots of the individual storms.

ESSA II and NIMBUS transmit daytime cloud pictures while only
NIMBUS transmits nighttime infrared data. Graphs of the frequency of
position errors of the satellite data are shown in figures III- 9 through
111-12. A summary of the position errors of data taken from weather

satellite pictures received at FWC/JTWC follows:

POSITION ERRORS OF WEATHER SATELLITE DATA

ESSA II &
NIMBUS NIMBUS
DAY NIGHT

NUMBER OF CASES 104 65

AVG POSIT ERROR 65 nm 96 nm
MEDIAN POSIT ERROR 55 nm 82 nm

RANGE POSIT ERROR 5-255 nm 10-398 nm

It is interesting to note that location errors are
than the average grid error.

COMBINED
DAY & NIGHT

169
78 nm
65 nm
5-398 nm

not much greater
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TYPHOON TRACKS

1965-1966

Storm tracks from 1953 through 1964 have
been discontinued this year due to the
extreme crowding that has occurred. Tracks

for the 1965-1966 seasons are included in
this report. For all tracks, by month,

prior to 1965 see prior Typhoon Reports.
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TYPHOON FREQUENCY

10 YEAR PERIOD
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1.3 1.3

YEAR

1957

APR JUL AUG SEP OCT

3

3

3

NOV DEC ANNUAL TOTAL

1 1

5

1

2

3

5

5

3

3

1
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1958

1959

1 20

171 3 2 2

1960 2

3
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3

4

3

1

1

1 19

51961 1 20

1962

1963

1

1

5 7

3

3

2 4 3 I 24

3
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3

5
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3

2

2

3.1

2 19

1 26
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41964

1

1
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4 3 5

4
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CHAPTER IV

SUMMARY OF TROPICAL CYCLONES 1966



During 1966 the Joint Typhoon Warning Center issued a total of 752
tropical warnings on 20 typhoons, 10 tropical storms and 8 tropical de-
pressions. Warnings were issued on two or more tropical-cyclones simul-
taneously on a total of 46 calendar days; on 17 of the 46 days three
tropical cyclones were in existance.

The following data for the JTWC area of responsibility is presented
for comparison:

COMPARATIVE WESTERN PACIFIC TROPICAL CYCLONE DATA

1959 1960 1961 1962 1963 1964 1965 1966.— —— —— ——

TOTAL NUMBER OF WARNINGS 583 776 738 815 663 730 805 752

CALENDAR

TROP ICAL

TROPICAL

TYPHOONS

DAYS OF WARNING 137 157 165 154 146 153 167 155

DEPRESSIONS 7 3 11 9 3 5 6 8;Y

STORMS 9 8 11 6 6 14 13 10

17 19 20 24 19 26 21 20

TOTAL TROPICAL CYCLONES 65 56 69 56 33 52 40 38+’

$:Cyclone number 22 was used by JHWC in Hawaii.. This accounts for the
difference between the cyclone numbers used versus the total tropical
cyclones for the Western Pacific.

In the area of the North Pacific Ocean east of 180 degrees 342 warn-
ings were issued on a total of 19 tropical cyclones (See Annex A). 1966

was an unusual year in that a tropical cyclone developed in the area between
140 degrees and 180 degrees west necessitating the transfer of a cyclone
number (22) from FWC/JTWC to JHWC in Hawaii.

There were only 3 ‘tSuperTyphoons$’ (maximum sustained surface winds of

130 knots or greater) compared with a record 11 during 1965. The most
intense storm of 1966 was Typhoon KIT (22-28 June) with a maximum sustain-
ed surface wind of 170 knots. The minimum 700mb height of 2095 meters
was observed at 260227Z. The minimum sea level pressure was not observed

at this time but was believed to have been less than the 914mb observed
at 2521OOZ. The reconnaissance aircraft encountered severe hail and tur-
bulence at 700mb during the 260227Z fix.

No example of the Fujiwhara Effect occurred during 1966. Typhoon
SUSAN was absorbed in the circulation of Typhoon TESS on the 16th of
August.
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A study of rapid movement of some typhoons prior to becoming extra-
tropical was made. There were only two good examples of this phenomenon
this year -- Typhoon IDA (22-25 Sept) and Typhoon JUNE (22-29 Sept).

Another significant feature of a typhoon that occurred during the 1966
season was the development of a secondary vortex within the same general
circulation of a storm system. This occurred first with Typhoon HESTER

(03-14 April). The original vortex dissipated south of Guam and a second
vortex formed within the same circulation further to the south. This
situation is a duplication of what happened to Typhoon FAYE in the same
geographical area during November 1965.

The second example of this phenomenon occurred as Typhoon JUDY (25-31
May) approached Taiwan on 30 May. An eddy effect occurred in the northern
portion of the Formosa Straits creating a secondary center in that area.
As the original center moved across southern Taiwan at 10 knots the new
center moved across northern Taiwan at 15 knots and appeared to join the
500mb system and rapidly increase in forward speed to 25 knots by 31OOOOZ.
This was verified by a three hourly surface meso-analysis of the Taiwan
reporting stations during this period. The existence of two centers was
also evident on the APT readout of the ESSA II satellite.

An abnormal number of tropical cyclones developed in the South China
Sea during the 1966 season. Another interesting feature was the develop-
ment of 12 tropical cyclones within a 450 mile radius of Guam.

As in other years, the 24, 48 and 72-hour mean forecast error for each
typhoon was computed by two methods. In addition to the standard mean
forecast error (Tables IV-1 and IV-2), a computation of closest-distance
(right angle) error from best track (Table IV-3) has been included for
comparison. This error computation is based on the closest right angle
distance of the forecast position to the best track without regard to
time.
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The following tabulation of the average forecast error for the past

17 years is given for comparison:

FORECAST VERIFICATION
AVERAGE ERROR NAUTICAL MILES

1950-58
1959
1960
1961
1962
1963
1964
1965
1966

24 HR
170
117
177
136
144
127
133
151
136

48 HR
---

267
354
274
287
246
284
303
280

72 HR
---
---
---
---

476
374
429
418
432

TABLEIV-1

61



1966 AVERAGE FORECAST ERRORS;;

24 HKFORECASTS - 48 HR FORECASTS”
NO. OF

72 HR FORECASTS
NO* OF MEAN NO. OF

TYPHOON CASES ERROR(MI) CASES ERROR (MI) CASES moR (MI)

HESTOR
IRMA
JUDY
KIT
MAMIE
NINA
oRA
RITA
SUSAN
TESS
VIOLA
ALICE
CORA
ELSIE
FLOSSIE
IDA
JUNE
KATHY
MARIE
PAMELA

30
39
23
23
7
7
9
22
13
14
9
35
33
22
16
10
25
38
18
17

76
93
114
142
194
105
131
155
97
90
218
170
103
99
135
315
211
134
254
61

18
32
16
15

--

1
8
5
5
5

21
27

15
8
3

19
24

12
12

123
203
261
449
--
--

366
284
301
260
476
434
198
240
269
658
412
247
343
119

AVERAGE ERROR - 24 HR FORECASTS (410 CASES)... 136 MI
AVERAGE ERROR - 48 HR FORECASTS (246 CASES)... 280 MI
AVERAGE ERROR - 72 HR FORECASTS ( 79 CASES)... 432 MI

9

12
5
6

--
--
--

4
--
--
-.

5
7
4
2

--

7
11
4
3

171
402
344
846
--
--
--
645
--
..
--
596
385
484
507
--
435
391
478
164

~:Includes Forecast Errors during tropical storm intensity

TABLE IV-2
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(IN

TYPHOON

HESTER

IRMA
JUDY
KIT
MAMI E
NINA
ORA
RITA
SUSAN
TESS
VIOLA
ALICE
CORA
ELSIE
FLOSSIE
IDA
JUNE
KATHY
MARIE
PAMELA

1966 FORECAST ERRORS*
TERMS OF CLOSEST DISTANCE TO BEST TRACK)

24 HR FORECASTS. 48 HR FORECASTS 72 HR FORECASTS
NO. OF NO* OF MEAN NO* OF MEAN
CASES ERROR (MI) CASES ERROR (MI) CASES ERROR (MI)

25
37
21
19
4’
8
4
19
12
10
12
35
31
22
12
10
24
26
17
17

36
60
34

114
58
94
32
54
55
48
81
103
58
65

72
64

142
48
129
21

18
32
15
15
--

1
--

8
5
5
8
21
29
15
8
3
19
19
12
12

74
135
103
262
--

163
.-

126
187
200
151
339
134
149
161
68
263
89
158
39

9
12
5
6

.-
--

4
--
.-

2
5
8
4
2

--

7
11
4
3

AVERAGE ERROR - 24 HR FORECASTS (365 CASEs)eoo 71 MI
AVERAGE ERROR - 48 HR FORECASTS (245 CASES).** 160 MI
AVERAGE ERROR - 72 HRFORECASTS ( 81 CASES)... 229 MI

“Includes Forecast Errors during tropical storm intensity

TABLE Iv-3

To better understand the areas in which larger or smaller errors occur,
the mean and right angle errors are tabulated with respect to latitude
for the 24, 48 and 72 hour forecast positions (table IV-4). Also dis-
tances from positions given in the bulletins versus the best track
positions is summarized (table IV-5). Possibly this information will

give the user a better understanding of the ability of JTWC to fore-
cast the effects of a typhoon in a particular area.

70
236
127
466
--
--
--

455
--
-.

314
454
199
298
143
--

193
186
108
63
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FORECAsT ERROR TABULATION (MI) - 1966

ERRORNUMBER
OF CASES

RIGHT ANGLE
MEAN RoMcSeR.M.S.

165

131
166
240

159
281

332

197
354
433

320
505

513

260
521
695

495
694

24 Hour
Total 365 136 71 95

Below 20N
20N-30N
Above 30N

131
191
43

104
142
20.7

58 83
75 102
79 100

Below 35N
Above 35N

351
14

132
241

70 ,94
106 122

48 Hour
Total 245 283 160 206

98 127
191 240
163 190

Below 20N
20N-30N
Above 30N

70
136
39

170
310
389

163 209
113 146

Below 35N
Above 35N

232
13

272
478

72 Hour
Total 229 28781 439

20
45
16

214
466
646

108 129
258 309
299 358

Below 20N
20N-30N
Above 30N

422
653

224 286

297 298
Below 35N
Above 35N

75
6

TABLE IV-4



DISTANCE BETWEEN OPERATIONAL WARNING
POSITS AND BEST TRACK POSITS

CYCLONE
CYCLONE CASES AVERAGE (MI) MAX (MI) MIN (MI)

1. HESTER 47 25 105 03
2. IRMA 44 22 132 05
3. JUDY 28 20 58 00
4. KIT 28 26 94 00
5. LOLA 10 42 102 05
6. MAMIE 11 44 113 07
7. NINA 13 25 54 05
8. ORA 13 35 77 00
9. PHYLLIS 9 26 57 08
10. RITA 28 30 92 05
11. SUSAN 17 22 83 02
12. TESS 19 20 75 05
13. T.D. 4 47 93 15
14● VIOLA 16 19 49 04
15. WINNIE 15 20 59 04
16. ALICE 39 16 47 00
17. BETTY 6 17 57 00
18. CORA 40 29 133
19.. T.D.

05
5 42 65 06

20., T.D. 17 94 256 07
21. DORIS 16 24 54 04
22. T.D. 10 31 118 00
23. ELSIE 26 22 69 01
24. FLOSSIE ’20 42 131 06
25. GRACE 11 61 119 06
26. HELEN 21 28 46 04
27. IDA 14 37 83 04
28. JUNE 30 38 200 00
29. KATHY 49 41 260 04
30. T.D. 12 46 250 13
31. T.D. 5 101 67 00
32. LORNA 26 23 81 00
33. MARIE 22 44 146 06
34. T.D. 8 38 91 12
35. T.D. 5 48 125 05
36. NANCY 32 29 164 02
37. OLGA 13 32 138 01
38. T.D. 6 78 202 15
39. PAMELA 23 18 48 02

OVERALL AVERAGE 31.5

TABLE IV-5
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1966 TROPICAL CYCLONES

>’fcALE~AR >kMAx MIN MAX TOTAL NO. NO. WARNINGS
DAYS OF SFC OBS RADIUS WARNINGS ISSUED AS >kDIsTANcE

CYCLONE TYPE NAME ;~DATE WARNING WNDS SLP SFC CIRC ISSUED TYPHOON TRAVELED

01
02
03
04
05
06
07
08
09
10
11
12
13

16
17
18
19
20
21
22
23
24
25
26
27

T
T
T
T
TS
T
T
T
TS
T
T
T
TD
T
TS
T
TS
T
TD
TD
TS
TD
T
T
TS
TS
T

HESTER
IRMA
JUDY
KIT
LOLA
MAMIE
NINA
ORA
PHYLLIS
RITA
SUSAN
TESS

VIOLA
WINNIE
ALICE
BETTY
CORA

DORIS

ELSIE
FLOSSIE
GRACE
HELEN
IDA

03 APR-14 APR
11 MAY-22MAY
25 MAY-31MAY
22 JUN-28JUN
11 JUL-14 JUL

15 JUL-17 JUL
17 JUL-20 JUL
23 JUL-26 JUL
31 JUL-02 AUG
02 AUG-09 AUG

12 AUG-16 AUG
12 AUG-17 AUG
17 AUG-18 AUG
19 AUG-22 AUG
20 AuG-24 AUG
25 AUG-03 SEP
29 AUG-30 AUG
30 AUG-09 SEP
01 SEP-02 SEP

05 SEP-09 SEP
06 SEP-10 SEP
10 SEP-12 SEP
11 SEP-18 SEP
12 SEP-18 SEP
14 SEP-17 SEP
19 SEP-24 SEP
22 SEP-25 SEP

12
12
7
7
4
3
4
4
3
8
5
6
1
4
4
10
2
11
2
5
5
3
8
7
4
6
4

85
120
85
170
60
85
65
85
45
80
80
90
30
90
60

130
60
150
30
30
50
30
115
75
60
60
100

979
970
970
914
992
987
995
977
991

977
978
972
994
975
971
937
---
917
1001
998
979
1004
943
963
972
982
961

360
350
350
600
290
225
200
450
160
500
275
400
155
275

310
350
170
600

180
165
160
240
400
350
270
630
225

47
44
28
28
10
11
13
13
9
28
17
19
4
16
15
39
6
39
5
17
16
10
26
21
11
21
14

15
28
14
19

3

1
8

4
3
4

9

18

24

16
4

8

2676
2150
1536
2286

552
882
702
516
456
1332
606
522
108

1404

750
2238
240

2358
202
660
1494
540
1134
1122
1212
936
2112



1966 TROPICAL CYCLONES (Cont~d)

“CALENDAR W@lX MIN MAX TOTAL NO. NO. WARNINGS
DAYS OF SFC OBS RADIUS WARNINGS ISSUED AS ,’rDISTANCE

CYCLONE TYPE NAME >’rDATE WARNING WNDS SLP SFC CIRC ISSUED TYPHOON TRAVELED

28
29
30

31
32
33
34
35
36
37
38
39

T
T
TD
TD
TS
T
TD
TD
TS
TS
TD
T

JUNE 22 SEP-29 SEP
KATHY 08 OCT-20 OCT

09 OCT-12 OCT
21 OCT-25 OCT

LORNA 27 OCT-02 NOV
MARIE 29 OCT-04 NOV

31 0CT~02 NOV
11 NOV-12 NOV

NANCY 18 NOV-26 NOV
OLGA 22 NOV-25 NOV

18 DEC-19 DEC
PAMELA 25 DEC-31 DEC

m
03 TOTALS

8
13
4
5
7
7
3
2
9
4
2
7

222

95 962
100 947
30 998
25 1001
60 952
100 946
30 995
25 1005
60 976
45 993
30 999
90 967

475
500
245
230
375
550
210
150
370
245
150
275

30
49
13
5
26
23
9
5
32
14
6
23

762

8
41

17

10

254

2898
2466
462

168
1320
2196
540
216

1326
942
282

1224

‘~DATATAKEN FROM BEST TRACK



d‘~-”-“’3-3Z!K.TT’-7....& s%g,.
.,,<..,.. .%. !?4.,,” “

.“.$, :’.,’m,’,.?l.
TROPICAL STORMS

:“~”f [:: J~+:l:lll
0 &;& .+. &;m..,. , *O AND . . . .,,

p.
.% ? TROPICAL DEPRESSlO~:::,\&2:

1966
-..+., +

:kh;@’ ; ‘“ ,g”,
l<” + .,~,+ , ,- + ,.:.,.+!,7..,1 +. .;3.

. .- _.. .—

E---++–1–+

.,,

,+

t“?”
.....

(. ’.,....
!.- b - * -t–++
“?!....

,,,’
,W +D 20

Py

[’1
--+t+--t-w=l,:..

ACE

1“’
.*:.. 1 .

..+, ,1..l.” ~~ :“: :“:: :::
+..+tw..–l–l-++.+ +..,,,y*+.

,~. “.~v: : “’:2AVI:::
IvWiik+–+-+--+-1+ –f–

i

... , ,..

+Zo’ti — 20,, 20

}; 0:>”w“’” LFklRdw-’T?’@-”@’-”
+++4++w

:1 :
,50.

! ‘D34 “j I .t.~::p.,?,:’-.’

1o’”’.T. .::: ’y...

tiEiit%’&’.,s,,\:,--,,,T-=k_!i.=’-..t” + +“....,

i: ’::i:::: i.: :j:f: :~:::j’

?#i!&
.,..

l . . .. L.. ti~i . . ..L&T;.’”’t””’ ‘t””#”’t ‘Xmff,< I --.-., -, 1’”’,-.?.I

<.&::&:{ . .. K. .3.1:..

-4L--Li-Li- J:. .I. :”j:::: i”ii”::”i:::: i”::

-?$ i .-~.:.4.%+-2=-L . .

.i
pj.#+j,TY’ . ~*$ ++’

.1[.’”1: .{8,.’ ,j+-++-I +– *F;, .—+-.1. -f + -- L- ,- , -+. -—, +—. ..+ —++..+. +.. p..,—}.

.

t’ ~

‘y$.: ~. .-:’~

p%.+fi~’:t:.:: L u! .f::r%,%
,tiq.’J,;:.?:



TROPICAL STORMS 1966

DTG LAT
111800Z 17.6N
120000Z 18.2N
120600Z 18.8N
121200Z 19.6N
121800Z 20.3N

DTG IAT
311800Z 15.3N
Olooooz 16*1N
O1O6OOZ 16.8N
0112002 17.6N
011800Z 18.4N

DTG
201200Z
201800Z
21OOOOZ
2106OOZ
211200Z
211800Z
220000Z

LAT
26.9N
27.3N
27.7N
28.lN
27,8N
27.6N
28.4N

DTG LAT
291200Z 32.ON
291800Z 32.8N
300000Z 33.7N

POSITION DATA

TROPICAL STORM LOLA
I.1JUL-14 JUL

LONG DTG LAT
119.5E 1300002 20.9N
118.7E 130600Z 21.5N
117.8E 131200Z 22.2N
117.2E 131800Z 22.8N
116.4E 140000Z 2307N

TROPICAL STORM PHYLLIS
31 JUL-02 AUG

LONG DTG LAT
112.OE 020000Z 18.7N
111.2E O1O6OOZ 19.ON
11O.5E 0212002 19.3N
109.9E 021800Z 20.2N

109.2E

TROPICAL STORM WINNIE
20 AuG-24 AUG

LONG
131.2E
130.9E
130.6E
130.3E
129.7E
130.8E
131.9E

DTG
220600Z
221200Z
221800Z
230000Z
230600Z
231200Z
2318002
240000Z

TROPICAL STORM BETTY
29 AUG-30 AUG

LAT
29.3N
30.3N
31.2N
31.8N
32.5N
33.3N
34.ON
34.7N

LONG
115.6E
114.8E
113.9E
113.lE
112.2E

LONG
108.2E
107.2E
106.7E
106.1E

LONG
132.4E
132.3E
131.6E
130.7E
129.8E
129.OE
128.2E
127.4E

LONG DTG LAT LONG
126.2E 300600Z 34.5N
126.2E

126.5E
301200Z 35.2N 126.8E

126.3E 301800Z 35.8N 127.5E
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TROPICAL STORM DORIS
06 SEP-10 SEP

DTG
060600Z
061200Z
061800Z
070000Z
070600Z
071200Z
071800Z
080000Z

DTG
141200Z
141800Z
150000Z
1506002
151200Z
1528002

DTG
190000Z
190600Z
191200Z
191800Z
200000Z
200600Z
201200Z
2018002
21OOOOZ
2106OOZ
211200Z

LAT
18.7N
19.2N
19.9N
21.3N
23.3N
25.IN
25.5N
26.lN

IAT
25.7N
26.7N
27.9N
29.ON
30.7N
32.5N

LAT
19.4N
19.4N
19.4N
19.3N
19● 3N
19.4N
19.5N
19.6N
19.6N
20.lN
20.9N

LONG
139.7E
139.5E
139.2E
139.OE
138.8E
137.8E
136.2E
134.4E

DTG
080600Z
0812002
081800Z
090000Z
090600Z
091200Z
0918002
1000OOZ

TROPICAL STORM GRACE
14 SEP-17 SEP

LONG DTG
150.5E 160000Z
150.7E 1606002
151.IE 161200Z
151.f5E 1618002
152.8E 170000Z
154.7E

TROPICAL STORM HELEN
19 SEP-24 SEP

LONG
131.3E
130.8E
130.3E
129.6E
129.OE
128.3E
127.7E
127.IE
126.5E
125.8E
125.9E

DTG
211800Z
220000Z
220600Z
2212002
2218002
230000Z
230600Z
231200Z
231800Z
240000Z

LAT
27.2N
28.8N
30.6N
31.8N
33.5N
35.3N
37.ON
38.7N

LONG
132.9E
131.9E
131.7E
131.7E
132.3E
133.5E
135.2E
137.5E

LAT LONG
34.lN 156.9E
35.5N 159.4E
36.9N 161.9E
38.2N 164.5E
39.lN 167.3E

LAT
21.6N
22.3N
23.lN
24.ON
24.7N
25.3N
26.IN
27.ON
28.2N
29.6N

LONG
126.3E
126.8E
126.9E
126.9E
127.2E
127.8E
128.5E
128.8E
129.lE
129.3E
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TROPICAL STORM LORNA
27 OCT-02 NOV

DTG
270600Z
271200Z
271800Z
280000Z
280600Z
281200Z
281800Z
290000Z
290600Z
291200Z
291800Z
300000Z
300600Z

DTG
180600Z
181200Z
181800Z
190000Z
190600Z
191200Z
191800Z
200000Z
200600Z
201200Z
201800Z
21OOOOZ
2106OOZ
211200Z
211800Z
220000Z

LAT
11*6N
12.ON
12.4N
12.9N
13.6N
14.3N
15.lN
15.6N
15.7N
15.5N
15.3N
15.8N
16.5N

IAT
11.5N
11.7N
11.9N
12.3N
12.7N
13.2N
13.7N
14.lN
14● 6N
15.lN
15.5N
15.6N
15.4N
14.9N
14.4N
14.lN

LONG
137.7E
13606E
137.5E
137..2E
136.8E
136.OE
134.7E
133.3E
131.8E
130.2E
128.7E
127..5E
126.5E

DTG
301200Z
3018002
3100002
3106OOZ
3112002
3118002
0100002
O1O6OOZ
011200Z
011800Z
020000Z
0206002
0212002

TROPICAL STORM NANCY
18 NOV-26 NOV

LONG
132.5E
130.8E
129.lE
127.5E
126.lE
125.OE
123.9E
123.OE
122.lE
121.4E
120.8E
120.2E
119.8E
119.4E
119.OE
118*6E

DTG
2206002
221200Z
221800Z
230000Z
230600Z
231200Z
231800Z
240000Z
240600Z
2412002
241800Z
250000Z
2506002
251200Z
251800Z
2600002

LAT
16.6N
16..6N
16.9N
17.4N
18*ON
18.3N
18.6N
19.ON
19.lN
18.7N
18.4N
18.2N
18.IN

LAT
13.9N
13.7N
13.6N
13.5N
13.5N
13.5N
13.7N
13.8N
13.9N
14.ON
14.lN
13.9N
13.8N
13.6N
13.5N
13.3N

LONG
125.5E
124.4E
123.3E
122.3E
121.3E
120.7E
120.6E
120.8E
121.OE
121.2E
121.4E
121.7E
122.2E

LONG
118.lE
117.5E
116.8E
116.3E
115.8E
115.lE
114.4E
114.lE
113.9E
113.7E
113.3E
112.9E
112.4E
111.9E
111.4E
11O.9E
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DTG LAT
2206002 11*6N
2212002 12.8N
2218002 13.9N
2300002 14.6N
2306002 15.4N
2312002 16*1N
2318002 16*6N

TROPICAL STORM OLGA
22 NOV-25 NOV

LONG DTG LAT
132.7E 2400002 17.2N
131.8E 2406002 18.6N
130.5E 2412002 19.4N
128.9E 2418002 19.5N
127.5E 2500002 19.5N
126.2E 2506002 19.4N
124.8E

LONG
123.5E
122.7E
121.3E
120.OE
119.7E
119.4E
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TROPICAL DEPRESSIONS 1966
POSITION DATA

DTG LAT
171200Z 29.4N
171800Z 29.7N

DTG IAT
Olooooz 14.ON
O1O6OOZ 14.6N
011200Z 14.9N

DTG
050600Z
051200Z
051800Z
060000Z
060600Z
061200Z
061800Z
070000Z
070600Z

DTG
1018OOZ
11OOOOZ
1106OOZ
111200Z
111800Z

LAT
27.9N
28.3N
28.7N
29.lN
29.4N
29.7N
30.lN
30● 8N
31.3N

LAT
15.3N
15.2N
15.2N
15.2N
15.2N

DTG LAT
090600Z 11.5N
091200Z 11.5N
091800Z 11.6N
1000OOZ 12.lN
1006OOZ 12.7N
1012OOZ 13.3N

TROPICAL DEPRESSION ONE THREE
17 AUG-18 AUG

LONG DTG LAT
125.2E 180000Z 29.9N
125.9E 180600Z 30.2N

TROPICAL DEPRESSION ONE NINE
01 SEP-02 SEP

LONG DTG
114.OE 011800Z
113.6E 020000Z
113.OE

TROPICAL DEPRESSION TWO ZERO
05 SEP-09 SEP

LONG
155.5E
154.9E
154.3E
153.4E
152.5E
151.7E
150.9E
150.5E
150.9E

DTG
071200Z
071800Z
080000Z
080600Z
081200Z
081800Z
090000Z
090600Z

TROPICAL DEPRESSION TWO TWO
10 SEP-12 SEP

LAT
15.ON
15.2N

LAT
31.5N
31P2N
30,7N
30.2N
29.5N
28.9N
28.5N
28.ON

LONG DTG LAT
149.Ow 120000Z 15.2N
149.5W 120600z 15.2N
150.OW 121200Z 15.lN
151.OW 121800Z 14.9N
152.OW I221OOZ 14● 8N

TROPICAL DEPRESSION THREE ZERO
09 OCT-12 OCT

LONG DTG LAT
132.4E 10I8OOZ 13.9N
131.7E 11OOOOZ 14● 6N
131.OE 1106OOZ 15.2N
130.4E 111200Z 15.9N
130.OE 111800Z 16*6N
129.7E 120000Z 17.2N

LONG
126.6E
127.4E

LONG
122.OE
11O.9E

LONG
151.6E
152.2E
152.7E
152.9E
153.OE
152.8E
152.3E
151.5E

LONG
153.2W
154.6W
156.2W
157.6W
158.4W

LONG
129.4E
129.2E
129.OE
128.8E
128.7E
128.6E
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DTG LAT
211200Z 11.5N
211800Z 12.IN
220000Z 12.6N

DTG
3106OOZ
311200Z
311800Z
Olooooz

DTG
1106OOZ
111200Z
111800Z

DTG
180000Z
180600Z
181200Z

LAT
10.9N
09.7N
10.7N
11.9N

LAT
15.4N
15.5N
15.7N

LAT
07.7N
07.6N
07.6N

TROPICAL DEPRESSION THREE ONE
21 SEP-22 SEP

LONG DTG LAT
111.OE 220600Z 13.ON
11O.8E 221200Z 13.2N
110.4E

TROPICAL DEPRESSION THREE FOUR
31 OCT-02 NOV

LONG DTG LAT
151.6E O1O6OOZ 13.ON
150.8E 011200Z 14.IN
149.8E 011800Z 15.2N
150.4E 020000Z 16.3N

TROPICAL DEPRESSION THREE FIVE
11 NOV-12 NOV

LONG DTG LAT
111.lE 120000Z 16.ON
llO.OE 120600Z 16.2N
109.2E

TROPICAL DEPRESSION THREE EIGHT
18 DEC-19 DEC

LONG DTG LAT
129.5E 181800Z 07.7N
128.5E 190000Z 07.8N
127.5E 190600Z 07.9N

LONG
109.9E
108.9E

LONG
150.9E
151.4E
152.OE
152.3E

LONG
108.3E
107.4E

LONG
126.6E
125.7E
124.8E
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CHAPTER V

INDIVIDUAL TYPHOONS OF 1966



The statistics, fix data and verification pages for each typhoon have
been automated. The typhoons are identified by cyclone number rather than
by name throughout Chapter 5.

For convenience a list of cyclone numbers versus typhoon names follows:

CYCLONE

01
02
03
04
06
07
08
10
11
12
14
16
18
23
24
27
28
29
33
39

HESTER
IRMA
JUDY
KIT
MI E
NINA
oRA
RITA
SUSAN
TESS
VIOLA
ALIcE
CORA
ELSIE
FLOSSIE
IDA
JUNE
KATHY
MARIE
PAMELA

See Appendix A for definitions or clarification of certain words and
phrases that appear in this chapter.
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TROPICAL CYCLONE 01 - OU/03/0600Z TO OU/14/1800Z

I. uATA
A. STATISTICS

1. NUIIbEk OF WARNINGS ISSUED - 47

2. NUMBER OF WARNINGS AITH TYPHOON INTENSITY - 15

3. TOTAL DISTANCE TRAVELEO OLIRING TROP”ICAL MARNING PER1OD - 2676 Ill

80 CkARACTLRISTICS AS A TYPHuON

1. M]NIMUM OBSERVED $SLP - 979MbS AT 120842Z

2* MINIMUM OBSERVEII 700MB HEIGHt - 2963M, AT IIZIISZ

30 MAXIMUM SURFACE wlNO - 085 KIS (FROM BEST TRACK)

4. MAXIIIIJII RADIUS OF SURFACE CIRCIJLATICJN - 360 MI

11. DEVELOPMENT
A. IhlTIAL IMPETuS - L(IW LEVEL SURGE INTO cYcLONIC CIRCULATION FROM THE
SOUTH WITH SIIBSEUIJ~NT UIVERGENC.E AT 200HB LEVEL

B. lhITIAL SURFACE VORIEX

10 JUNCIION vOkTEX AT OIOOOOZ

2* SURFACE PRESSURE LESS THAN IO06MB

c. 200MB FLOW ABOVE SURFACE VOi?lEX

10 lNIIIAL - SIIUTHEAST

2* UI-’UN kEACHjNG TYPHOON INTENSITY - SOUTH

111. FINAL OISP(JSITION - lJIssIPA}EO OVER WATER



.
..

+ .
.

..
.

.
.

.
.

.

.
..

%
,,

,
.

.
.!

.
,..-,..

s

~

.
.

.
..

.
.-.

.
..-

-.
,

a
P

.
0)

..
.

.
.

*!:’$i#ii!!i.:
~

‘
i

,
.

%
+
:
.

1

-1
-77.

.
.

.
.

.
.

.

L
--k=

+

..-.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.
.

.

“142
U

C
“

r-

++

.L
..-..

J
.

.
..

J
-.

.
..J..

.

-+-
:

.
.

.
.

“Q
5”

.-.
.
$
.
.

c-
;

“..
.

.

.
.

:&
--l-

0$
.

I
so

z
‘.

~.

2
.

.
“7

‘$/
~

j.-
.

.-
f@

’...-
.2...

;:m
-

-&
:

-
.

.
.

.
-q

;$----
-.

.
.-

-...
:’.:

,
.

..

~y-
;-’

‘“,
‘

>Iw
.

.;-
-,

.-
.

.,
‘N

”
-

“’-”
“\

.$.
.

.
.-

-
.

s,
“g

*’”-
‘:

[w
,;

:,
,,:,

.4..4
!.

~
.

.;
.

.2.
.

.
.

...-4

%
-+-

:..&

m
+-

-
-

.
~

-
.

b
“1+:

;
:::;

:
&

-m
.

.
g

*
f
”

-‘
“
“
a
i
l
&
-

-‘
“
“
“
“
-“
“
”
”
’

.

/
-

-
[

P
m

--
.
<
.
’
.
-

-
-
.
--
.

g
:
.
:
-

.
J
i
”
-

-
:
:
:
T
2
-.
:
:
:
:
5
.
:
:
:
:

,
4

L
-
-
-

%
2

..

.
.

.
.

.
.

..
.-.

.-
-..

.-..
.

.
.-..

.
.,

.
.

.
.-..

.-..
.“.

$-
.

.
.

.
.

..,..

s

1 .
2

@
;‘

u ....../“-t
.

.
-.

e
..-

1 .......
....

\&

;$:

.
.
P

:.”

8
2



EYE FIXES CVCLLINE Ot
UNIT- FL1

FIX
08s Uljs nIN FL1 THKNS

tlETH(JD FLT LVL SFC
NO.

M[N
TIME

700H LVL EVE ORIEN- EYE WALL
P(JSiT -ACCY LVL NND WNO SLP HGT TT/TD FORtl TAT$ON (JIA CLOUD

-- - -------- - - - - - . - - - - -- . - - - - - - - - - - - - - - - - - - - - - -_ --- --- - - - - - - -- - ---- - - - ---- - - - ----- - - - - - ---- - - - - - - - - - - --- - - - - - -- - - - -- -- - -

I

2

3

4

5

6

7

8

9

10

m
w II

12

13

14

Is

16

17

18

19

20

21

22

23

24

03054SZ

032100z

i3u(J2(Joz

040245Z

040340Z

o~ouooz

0u062SZ

0U2100Z

050245Z

050305Z

052200Z

060310Z

060410Z

061050Z

0621 16z

0708372

0721 15Z

080245Z

080429Z

0808U5Z

081U30Z

082100Z

090500Z

090920Z

06*8N 166*OE

06*8N 166*IE

0703N 16S09E

O?*6N 16504E

08.5N 161.OE

070UN 16506E

07c8N 165*OE

08.ON 161.8E

08c6N 160*2E

09aON 15905E

I0,7N lSSeOE

IO06N 15305E

09cON 150*OE

11.lh ISI09E

0805N IU705E

09c4N 144*IE

09c7N IUO,IE

10elN 13902E

IIoOI! 13900E

IO09N 13800E

54-P-PI(J

5U-P-P1O

LNO RDR

54-P-PIO

TIROS

LNO RDR

54-P-L05

54-P-P(J5

54-P-P05

TII?OS

54-P-P(15

54-P-Fo5

T I iios

VW-P-L15

54-P-P(35

VM-P-PIO

54-P-P03

54-P-P131

TIROS

VW-P-P05

I*3N 13605E VW-R-PIO

lolN 134,8E 54-P-P02

205N 13304E 54-P-p05

3*2N 132c6E VW-R-F05

0460M

700MB

0460fl

STG A

0460H

0460M

0460M

STG A

0460M

0460M

STG B

0U60M

0U60tl

0440H

0460M

0460M

STG X

0250f’1

700hB

7001’IB

700HB

0380M

023 025 00 i

--- 030 002

---- --- ---

030 030 00 I

OIA 03 BNOS -

--- -- - -- -

017 015 00 I

020 020 00 I

030 035 000

DIA -- BNOS -

015 030 002

020 030 004

OIA -- BNDS -

040 030 003

--- 025 004

040 040 00 I

035 020 998

035 035 996

OIA 02 BNOS 2

025 035 995

050 --- ---

030 --- 000

040 045 987

060 040 -...

---

3100

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

3079

3008

---

/-- --

I l/--

/-- --

/-- --

/-- --

/-. --

I-- --

--/--

+-- --

/-- --

/-.. .-

--/-.

/-- -.

/-. --

/-- .-

/-- --

/-- --

lo/--

12/--

4-. --

CIRC

CIRC

----

CIRC

----

CIRC

CIRC

CIRC

CIRC

----

----

CIRC

CIRC

CIRC

----

CIRC

clRc

CIRC

CIRC

CIRC

----

----

----

----

----

----

----

----

----

----

----

----

..-.

-----

-----

50

30

30

40

00

50

10

08

30

40

10

10

08

20

20

N.FmBa

NeFeBo

F-B*

N*FaBe

F*B*

FoB,

NaFeBe

FoB,

F.Bo

FoB.

FsB,

NmFeBm

F*B,

NeFmBm

FOBS

07

-.

10

--

--



EYE, F1XE6 CVCLllN!i 01
utilT- FLT

FIX
OBS OBS MIN FLT THKNS

f’lEIHUO FLT LVL SFC MIN
NO. T[ME

70CIMB LVL
PUSIT ‘ACCV

EYE
LVL

OUIEN- EYE HALL
wrJIJ WND SLP HGl TT/10 FORH TATION OIA CI.OUO

091005Z

0914!302

092100Z

I 00300Z

100s092

1008S42

Iolsilz

IO1610Z

I02100Z

I 103002

I I0903Z

I I IU05Z

1121152

120300Z

1208U2Z

121500Z

122050Z

13021sZ

130506Z

I 309032

13160SZ

1321002

1322002

IU0300Z

13*3N 131*SE

13e9N 131-7E

13*8N 130.3E

14*3N 129*7E

IS*ON 129*OE

14*7N 129*3E

1502tI 12800E

IS04N 128*OE

1505N 127.UE

15e8N 126*9E

16*6N 126*4E

16e9N 12602E

17*7N 12505E

17*8N 12504E

1709N 125.uE

18c2N 12503E

18*6N 12505E

19*2N 125*4E

190SN 126*OE

19*9N 125*4E

20.ON 125*2E

20.3N 12603E

20*2N 125*6E

2004N 125e5E

VW-P-PI)S

VW-P-P05

54-P-P(I3

54-P-P03

TIROS

V14-P-P03

VW-R-Fo2

VU-UNK--

54-P-P05

54-P-P(J5

VW-P-P02

VW-P-PL)2

54-P-P03

54-P-P(33

VW-P-P(I5

VW-P-P03

5U-P-P05

54-P-P05

TIitOS

VH-P-P02

VW-P-FIO

S4-P-P05

54-p.p--

54-P-P05

-------- -------- -------- -------- -------- .------- -------- -------- -------- -------- -------- -------- -------- ----------------
25

26

27

28

29

30

31

32

33

34

m,
P 35

36

37

38

39

40

41

42

43

44

45

46

47

48

0290rl

7oot4B

7oonB

STG X

0390M

3260H

700MB

70014B

700flB

031011

2950M

7001’IB

700t4B

0240tl

7ootlB

7oonB

7130HB

STG X

0260H

?ooHO

7oo110

700MB

700MB

--- --- 986

--- --- ---

050 050 987

045 065 993

i)IA OU BNOS 2

050 065

058 ---

--- ---

050 ---

060 085

055 050

050 ---

065 ---

050 070

080 085

--- ---

060 ---

047 080

991

---

---

995

992

990

99 I

986

990

979

989

987

996

DIA 04 BNDS 3

035 04s 997

0S8 --- ---

039 --- 99 I

--- (J4O ---

040 045 000

---

---

2987

3045

---

---

---

2996

3036

2954

---

2963

2984

---

2987

2963

3027

-..

3100

3063

---

3063

/-- --

/-- --

12/--

ls/--

/-- --

/-- --

/-- --

12/--

15/--

14/--

16/12

13/--

14/--

..b/--

17/08

14/--

I 3/--

/. . . .

14/04

I 3/--

/-- .-

14/--

C1RC

C[RC

CIRC

CIRC

CIRC

CIRc

----

CIRC

CIRC

ELIP

CIRC

CIRC

ELIP

CIRC

-...

CIRC

CIRC

CIRC

C[RC

-----

.-..

CIRC

----

----

----

----

----

----

--*.

----

NM-SE

----

----

NW-SE

----

----

----

----

..-.

----

30

25

40

30

40

40

30

60

30X20

40

Uo

40X20

19

08

05

30

10

60

12

10

05

--

II

--

--

. .

07

F*B.

-.

F*B.

F.Bc

FoB,

F*Bo

10

10

. .

F*B,

F.Ba

.-

FaBe



EYE FIXES CYCLONE 01
UNIl- FLT OBS OBS MIN FLT THKNS

FIX t4ETHuu FLT LVL SFC tlIN 700f4B LVL EYE ORIEN- EVE WALL
NO. TIME PLJSIT -ACCY LVC WND WND SLP HGT TT/TO FORM TATION DIA CLOUD

------- -----..- -----..- ---------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -------------- -----e

49 1408562 21*oN 125*4E VW-P-P05 0180M 029 020 997 --- -- --/ CIRC ---- Is N.F.B,



9810-610
--------

Lllzo-9zn
--------

8S<0-ZZLI
--------

912[)-s00
--------

t9i(J-C6?
8&lt)-zcE

9600-LLZ
--------

illlo-oiIz
.?910-2s2

--------

--------
--------
--------

-.------
--------
--------
--------

--------
--------
--------
--------

--------
---------
---------
--------

ZLOO-09C
tIOZO-LIO

Z910-CIO
Oslo-coo
fiLOO-90C
.?LOO-lC&

0600-Qnc
fltloo-ccc

t1800-*ti&
Illlo-lzt

9600-*CE
0910-68t
Z911-J-89Z

OSIO-tiLZ

13010-LCZ
OZlo-lcz
tiillo-tlzc
2610-1s2

--------
--------
-..------
--------

--------
--------
--------
--------

--------

--------
--------
--------

n$oo-szo
13100-*co

Ocoo-tlcz
Wsoo-lll?z
C)C(-t(l-l12

9LO!)-15C

t!Loo-ssc
iIsf-)Q-9cE
Znof)-ss?
*ZOO-OIZ

9000-OLZ
8100-9TII

9000-000
ZLOO-n6Z

8LO0-91C
hLIO-LLZ
ZOIO-LSZ
fit10-9CZ

0900-202
?iloo-091

(?LOO-LOZ
Ozlo-osz

8LO0-Z8Z
tLOO-9SZ
iltJOO-OLZ
9000-OLZ

8220-ss0
Z610-OSO
Zclo-llzo
oRln-col

---------------------------------------------

3s”s21
3S”SZI

3Ei”szl

3s”s21
3tt”szl

3C”SZI

3C”SZI
qb”szl

?lS”szl
3S”SZI

3L”SZI
32”921
3’3”’9?I

3C”LZI

3f?eLZl

3L”RZI
3S’GZI
?JO”ocl

3L”13CI
3G*ICI
.3C”ccl
3z”hEl

gs.s~l

=IZ”LCI

39”$lcl
39”6CI

36”001
qs”zt!l

38”o111
3tl”6sI
-------

t4s”oz
Nz”oc

Nt”OZ
N6”61
Ns*bl
NO”61

Nn”81
No”nl
NL”LI
NL”fl

NW”LI
N8”91

NZ*91
NL”SI

NtI*Sl

N6*nl
Ntl”lli
Nfl”l?l

N9-C1

Nl”cl
N9”21
N9”11

NO”II
Nz”lt
N!3”ot
N6”FI0

N**60
wC*6O

N&”60
NO”60

---------

7oc9011I

7ocoolll

20091CI
700ZICI
ZO09CCI

Zoooocl

700QIZI

Zoozlzl
700902I

2000021

70081II
70021II
7.00901I

700001I

7009101

700ZIOI
70090(11
7oooor)l

7009160
2002160

7009060
7000060

7008180
7oozleo
70C90R0
ZOOO080

70081L0
700ZIL0
Z@090L@

20090s0
-------

●ISIfl“930“Lslo“531-I“lSI(I“93fl“?Nfll“Ivl
H0883

f)ln

“YtiZLHllu?13●YH$?titlotiti3●HHh?NOIl[SOri14801s

VIVOIN011V31j[N3AlsV!j3~0jONvNnIl[$o~

70081/ttl/tiO01ZO090/EO/hO-103NOT3A37v3140u1
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0)
CD

TI+IJIJICAL CyCLONE 02 - 05/11/0600Z TIJ 05/22/OOOfJZ

I. OATA
A. STATISTICS

10 NUMtiEk OF kAl+NINGS ISSUECI - 44

2* NUMBER OF RARNINGS dITH TYPHOON INTENSITY - 28

3* TOTAL DISTANCE TRAVELED OURING TROPICAL WARNING PERIOO - 2150 III

B. ChARACTkklSTICS AS A TYPHOON

10 M]NIMUtl OBSEI+VELI SLP - 970MBS AT 170300z

2. MINIMUM Ob~El+VEo 700fIR HEIGHl - 2~56M0 AT 150300z

39 MAXIMUM SUiiFAcE WIhO - 12(I KIS (FROM BEST TRACK)
4. HAXIMIJM RADIUS OF SURFACE CIRCULATION - 350 Ml

11. DEVELGPflEIMT
A. lhITIAL IMPETUS - Low LEVEL SURGE INTO cYCLONIc CIRCULATION FROR IHE
SOUTH Nllh SUbSEQU~hT OIVERGENCE AT 200M(j LEVEL

B. INITIAL SURFACE V(IKIEP.

I* JUNCIION VU~lEk AT IUOOOOZ

2* SU14FA(.L PRESSURE LESS THAN IO07M6

c. 200tlB FLOW Ab(lVE SURFACE VORTEX

1. INIIIAL - EAST
2* UPON kEACHING IYPHOCIN INTENSITY - SIJUIHWEST

Jllo FINAL 015POS1T1(JN - BECAME ExTRATROPICAL



02
ul

“lib
!24 H-8)

‘. Os’”
.@ ’!’,,$

2?8
. . . . 2

T&n. *m; - ?=,V1,

. . ji$tvJ’ 718,5“78” ‘$
?“,’’..@}.....’,.s8G

. ...’

~!l ,

,,, !.w~--l I $-.. t
IKJ ‘.
,0

1P. . . . ‘k;=-r-T—

z-l
BEST TRACK

?00 TYPHOON IRMA
-.. .

T‘p $4?+*=--!=-+11--22MAY

. \..-...,,..

~f

,, . . . i

.252<::”” ““’l T

,... ~..
I 1

1
**

1 , 1
M . ,7.Yr’J / _ —

1966
. .

LEGEND

6 HR BEST TRACK POSITS
...

AIRCRAFT, SATELLITE OR
LAND RADAR FIXES
SPEED
INTENSITY
TYPHCON OR TROPICAL STORM ~
TROPICAL DEPRESSION
FORMATIVE STAGE .

t’11”
T :~

+20?

1 0.

z- -

,..

t
.

,..

,..

— 10

:,”’. . .
. . . .

.Ilsv & lRUK

! ‘

334 .. .

-4+’

. .

.

.,. .,

,..

FU 3?HA
o

7

9.”””’

,m {...
10’ b?: .!

+. \

, , ,

. .

. .

. .
. .

!

. . .

.
WNA~

.0
348

.

. .



EVE FIxES CYC.LUNE 02
uNll- FLT OBs OBS VIN FLT lHKNS

FIx MEIH(JLl FLT LVL SFC l’llN 7oonB LVL EYE OtilEN- EYF. WALL
NO. TIME PUSIT -ACCY LvL kANU kNll sLP HGT TT/lLI FORM TATION L)IA CLOUD

---- - - - - -------- - --------------- - ---- - - - - --- - - --- - - - - - -- - - --- - - - - - - - . - - ---------------- - . - - - - - - - - - -- - - ------------------

I

2

3

4

5

6

1

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

24

I I0350Z

Ilos.?lz

112130(?

120230Z

120446Z

I 209002

121U08Z

122100Z

1302U5Z

130930Z

131200z

131415Z

132117Z

lUo230Z

IU0516Z

IUI)915Z

IU12UOZ

1414U5Z

142100Z

150100Z

150300Z

1504UIZ

150900Z

151u45/!

07.8r’i 137*3L

09.OW 13U.OL

c18.8N 13U*7L

09.3N 133.9E

OYOON 132.SL

0’303N 133.5E

0908N 132.4E

09+6N 13203E

09.8P+ 131.sE

09.7N 1300SE

10eON 13003E

0908N 130,3E

090sN 129.8E

09071Y 129.3E

IO05N 123*OE

IO*IN 128.6E

09.9N 128.2E

10.ON 127.9E

IO02N 127.7E

10.6N 12703E

10.81x 127.OE

IIoON 126.SE

10.8N 126.2E

11.411 125.3E

54-I’-I2I3

TIN(AS

!j4-P-F’135

S4-P-F’OS

TIRUS

VW-P-P02

VW-P-V(I2

54-P-F’03

!j4-P-i’133

Vki-k-FIO

Vti-UtiK--

VW-R-POS

54-P-P02

S4-P-Po2

TIkOS

VW-P-P03

Vti-UNK--

VW-k-POS

!34-P-PU3

s4-uNK--

54-P-P03

TIF!OS

V14-R-F15

VW-R-P02

0U6UM

STG A

0470M

7oor18

ST(+ X

023011

700Mb

700MB

700148

0430M

0S20M

700MB

700MB

7ooMk

STG X

0240FI

0960fl

7oot’lM

7oorlB

700Mb

7ootltl

STG X

0370rl

02s 025 Ooti

UIA OS &fibs -

040 050 998

060, 075 988

LliA (J4 BNUS 2

060 0ss 983

035 --- 9Y3

040 070 93 I

040 050 002

--- 040 ---

--- --- ---

--- “-- ---

--- 045 9!36

050 060 990

L)lA 03 BNOS 3

Lluo 060 989

--- --- ---

070 --- ---

070 07s 976

--- --- ---

08S I 00 973

OIA 04 BN135 4

--- 065 ---

--- --- ---

---

---

3027

30U2

3042

3008

3094

---

---

---

3036

3033

---

---

---

2883

---

2856

---

---

--/--

/-- -.

16/--

15/--

16/13

I 5/--

I 5/--

/-- --

/-- --

I-- --

I 3/--

I 3/--

/-- --

/. . .-

/----

15/--

/----

ls/--

/-- --

/-- --

----

c

c

P?c

kc

C[l?c

Cltic

Cliic

Cli’fc

CIRC

----

C]r’fc

ELIP

CIRC

Cli?c

----

CIRC

CIRC

----

ELIP

Csi?c

c]RC

----

----

----

----

----

----

----

----

NE-SW

-----

.-m-

..---

----

N-S

----

----

10

10

02

06

18

30

30

18

45X36

20

26

12

20

UOX30

20

2s

--

--

--

10

10

10

N.FoBo

08

--

07

.-

.-

08

.-

10

10

10

10

Is

10



EYE FIXES CYCLONE 02
UNIT- FLT UBS OBS

FIX
r!lN FLI THKNS

flETH(JD FLT LVL SFC IIIN
NO. TIME PUSIT -ACCV

700HB LVL EYE ORIEN- EVE
LVL

WALL
WND WND SLP HGT TT/TU FORM TAT]ON IJIA CLOUO

. -.----- - - . - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - -- - --- - - - - - -- - - - - ----- - - -- - - - --- - --- - ---- -- - --- - - - - - - - - - - - - - - - -- - - -

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

U3

44

45

46

47

48

1521002

1503002

160546Z

1608302

1608S02

161430Z

1621002

I 703002

170510Z

170600Z

1707522

170827L

!714002

1714172

17144s2

1721002

1721102

1722002

17235UZ

1801432

1802002

180300z

t804001

180S002

11.6N 12u.7E

II07N 12401E

1200N 12uQOE

11.9h 123.SE

II*8N 123.6E

II*9N I’23*OE

12.ON 122*5E

12.4N 12202E

1205N 12200E

12.71N 121.8E

1208N 121*7E

12.8N 121.6E

13*3N 120.9E

i303N 120.8E

13.3N 129.8E’

13.5N 120.5E

13.2N 120.5E

13.5N 120.5E

13.UN 120*IE

13.5N 12uoIE

13,5N 12001E

14021w l19e7E

13.7N 119.4E

1401N 120.2E

5U-p-F’02

5U-P-P02

TIROS

VM-UNK--

vn-P-P03

VW-R-P--

5U-P-P03

54-P-F’131

TIROS

LNII RDR

VW-UNKOS

VW-P-P02

LND ROR

VW-UhiKIO

vbl-R-PllJ

54-P-P02

LND iiOR

ACFT ROR

LNo kDl?

SHIP I?DR

SHIP F(IIR

5u-P-P02

SHIP ROR

LNti RO14

5ooMtJ

SOOMB

STG X

700MB

700MB

500MB

500MB

STG X

700MB

700MB

500t’lB

070 --- ---

060 080 978

OIA 04 BNOS 3

--- --- ---

080 045 992

--- --- ---

050 060 974

065 120 971

DIA 03 BNDS 2

----

---

---

---

---

----

----

---

---

---

---

---

050

---

---

---

---

075

---

---

----

---

---

---

---

---

---

050

---

---

---

---

986

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

2977

---

---

2834

---

---

2932

---

----

---

---

---

---

---

---

---

---

---

---

/----

/-- --

/-- --

/-- --

/--- --

/-- --

14/07

/-- --

/-- --

I 1/0s

/----

/-- --

/-- --

/-- ..-

/----

/----

/----

/----

/-- --

/-- --

/-- --

/-- --

CIRC

CIRC

----

CIRC

CIRC

CII+C

CIRC

----

----

CIRC

----

----

----

----

----

----

----

----

----

----

--*-

----

----

----

----

----

--”-

----

----

40 --

20 -...

--

20 12

20 10

18 10

10 --

--

..-

09 02

--

-..

--

--

--

--

--

--

--

--

--

--



EYE FIXES CYCLONE 02
uNll- FLT OBS oEls tlIN FLT THKNS

FIX MEIHOLl FLT LVL SFC MIN 700MB LV~ EYE ORIEN- EVE WALL
NO. TIHE PUSIT -ACCV LVL HNO WNO SLP HG t lT/Tu FORM [ATION (IIA CLOUD

------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -

49

30

51

52

53

54

5s

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

I 809135Z

181200z

1814472

181830Z

182100Z

190200Z

190300Z

1905UIZ

190900Z

191130Z

191UOOZ

191445Z

191500Z

192130Z

2000002

201008Z

201300Z

201G20Z

202215Z

2103002

210917Z

21 1437Z

212325Z

1403N I19s9E

1405N l1907E

IU.7N 119.7E

1502N 119.UE

15.3N I19,4E

1506N 119.5E

1507N 119.4E

15.5N I19*5E

16.3N 119*9E

16.2h 120.IE

16.4N 120.3E

1606N 120.IbE

160QN 121.OE

IS*8N 120*2L

17.oN 120.oE

1906N 120*3E

19.5N 120.4E

19.2N 1200SE

21.5tY 123*6E

2104N 12u,IE

21*9N 125.2E

23.3N 127.4E

2502N 130.OE

VW-P-P02

LNO RDR

VW-P-P02

LNO ROR

5U-P-POO

LNO ROR

5U-P-P130

rli(os

VW-R-P02

LNO RDR

LNO RoR

VW-R-FIO

LNO Iic)l?

!j4-H-po2

ACFT ROR

VW-P-P(35

VM-tihh--

vU-P-F02

54-P-PC13

54-P-P(J3

VW-P-P02

VW-R-F15

54-P-P03

70(lmti

700MB

7ool’lB

700MB

STG X

700MB

7oon8

7001’IB

700MB

700MB

7130Ht3

700MB

0240n

0280PI

04SOM

060 055 ---

--- ---- ---

--- --- ---

--- --- ---

060 ‘-- 981

--- --- ---

060 080 982

OIA 03 BNOS 2

---

---

---

---

---

---

---

030

---

035

025

030

030

040

030

---

---

---

---

---

---

---

040

---

---

055

050

045

---

030

---

---

---

---

---

---

---

---

---

003

004

002

994

---

999

---

---

30u8

---

2920

---

2938

---

---

---

---

---

---

---

3081

----

3109

3ob3

3066

---

--*

---

lo/--

/-- --

15/--

/-- --

lb/--

{-- --

16/--

/-- --

/-- --

/-- --

/-- -.

/-- --

/-“ --

/----

13/--

/-- --

13/05

I l/--

12/--

/-- --

/-- -.

/-- --

CIRC

----

ELIP

ELIP

CIRC

----

C]RC

CIRC

----

CIRC

----

----

CIRC

----

ELIP

----

ELIP

----

----

Cli?c

----

----

----

NW-SE

Nw-SE

----

----

----

----

----

NE-SW

NE-SW

----

18

26X17

x-- --

20

20

10

0s

Is

40X25

30X20

30

*-

--

--

--

0s

.-

10

--

--

--

--

--

N.F.Be

--

--

--

--

--

--

--

--

--



UJ
L.1

ll+utJ

ST(lk M
DTG LA I

------------ -_

I I 1800Z

120000Z
1206002
1212GOL
121800Z

I 30000Z

I 30600f
131200L

131800Z

I 40000Z
I 40601JZ
141200Z
IU1800Z

Isooooz
Isosooz
1512002
IS1800L

I 60000Z
I 60600Z
1612!)02
IIS1800Z

I 70000Z
1706001
171200Z
171800/!

180000L
180600Z
1812002
181800Z

I 30000Z
1506002
191200z

191800L

200000Z

CAL CYCLONE 02 - 05/11/06002 TO 05/22/00001
POSITILIN ANIJ Fil14ECAST VEI?IF1CATION OATA

POSITION 24 tik. tl+kot+ U8 liM. ERROR 72 HR. ERROR
LuNG. OEG. IJIST. DEG. LIIST. DEG. UIST.

- - - - - - - --------- -- - - --- - --- -- --.----- - -- - . - -- - --- - ---

0806N

09.I)N
09e3N

09*5N
09.7N

09.8N
09.7N
09e6ti
09eSN

09.SN
0997N
cJ9091’i

IO*2N

IO*5N
IO09N
11*3N
II*5N

11.6N
II*7N
11.8N
11.9N

12.2N
1206N
13.ON
13.3N

13.7N
14.lr’J
IUOSN

150tiN

15*5N
16.ON
lRa4N

16*9t’J

17,7N

3S.2E

3U.3E

33*7E
33. IE
32.4E

31.7L
31*OL
3G,3E
29.9E

29,uE
2808E
28o2E
27.8E

27.3E
26,7E
25,8E
25.OE

24*UE

23.8E
23.2E
22,8E

2?o3E
21*8E
21,2E
2U.6E

120.3E

12090E
119*8E
119.5E

19,uE
IY,7E
21J.2E

20.sE

2u.5E

------ --

------- -
111-01S6
111-0156
1!)2-0054

328-0090

33U-0126
347-0132
338-0198

003-01s0
352-0132
333-0090

32Y-U078

169-00U2
160-(1060
164-0042
16U-00U2

131-0072
31U-0006

323-0030
312-0096

325-0090
344-0042
348-0030

350-0036

190-0036
16S-bOU8
264-005U
270-0078

2uu-0u78

271-0174

263-0152
260-0156

26Y-017U

- - - -----

------- -
------- -
-- - - - ---
------- -

------- -
------- -
------- -
------- -

336-0252
337-0282
341-0282
343-0330

003-0300
356-0210
347-0168

005-0150

171-0078
165-0072
141-0036
IGI-0018

126-0060
311-0072
317-(I08U
325-0156

310-0156

305-0090
298-0072
288-0072

250-0120
247-0114

2b9-U228
268-029U

258-0294

- - - --- - -

------- -
------- -
------- -
------- -

--------
--------
-------- -
------- -

--------
--------
------.-
--------

--------
004-0528
--------

024-0648

--------
------- -
- ---- - - -
------- -

------- -

170-007?.
------- -

171-0042

------- -

327-0120
--------

334-(J222

------- -

275-0234
------- -

266-0282

------- -



lRUPICAL CYCLONE 02 - (J>/11/0600Z 10 OS/2Z/OOOOZ
PUSII IbiN ANU FUI?E’CA5T VEkIFICAl(LJN DATA tCUNl )

sI(.Jl-?I’l POSIIILIN zk I+K. ERlfOl+ U8 Iiti. EkR(JR ‘/2 Hi<. EhF,u#

UTG LAT. LLINti. UEG. UIST. lJEG. UIS1. L)EG. LLIS1.
--- - - -. - - - - --------- - - - - - - - - ----- -------------- - - - - -- - -- ---------- - -

200630L 18.YN 120.4E 042-U132 261-0378
2o12Gof

248-L’330
2u.3N 121.lE ob4-tioJ6 2UY-0U26 -------- -

20160(3Z ?I.IN 122*5E 202-0060 21i5-oU7k 253-1,588

2100001 71.3N 123.6E 232-0162 259-050U ------- .

2106002 21.bN 12ueME 2s.0-0102 050-0312 264-0816
21 1220Z 22.7N 12606E 3?4-UOU6 0U6-0306

21 180u/!

-.. - . - - --

?3.8N 128.3E 255-01s6 0S7-0126 25U-0948

AVERAGti 24 HOUR ERRLJR - 0093 MI.
AVERAGE 48 HOLJR ERktiK - 0203 Ml.
AVERAGE 72 Huuk ERkuk - 0u02 rll.
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lRuPICAL CYCLONE 03 - OS/?5/OOOoZ T(I 0s/31/18002

1. UATA

A, STATISTICS

1. NUMBER OF WARNINGS ISSUED - 28

2. NUtIBEH OF WARNINGS .41TH TYPHOON ]IMTENSITY - IU
3. TOIAL DISTANCE TI?AVELEO DURING TROPICAL hARNING PEk’l(JO - 1s36 MI

B* ckARAcIERISTICS AS A TV?!-IOON
1. MINIMUM OBSERVED SLP - 970PlBS AT 28084S2

20 MINIMLIM OEJSEI+VEO 7ooMf4 HEIGHT - 2ES5M, AT 2&0250Z

3. MAXItIUM SURFACE WllYll - 085 KTS (FHOH BEST TRACK)
u. MAXIMUM I+AOIUS IIF SIJkFACE C)RCULATIIJN - 350 MI

11. DEVELOPMENT
A. IhITIAL IMPETUS - A COLD CORE LO# BECOMING WARM cORE AFTER oEVELOP-
tlENT CF olVERGENCE AT 200Mti

B. lhITIAL SURFACE VORTEX

1. cOLO VORTEX AT 231200

2* SURFACE PRESSURE LESS THAN 100bFltl

c. 200M8 FLOW ABOVE SURFACE vORTEX

10 INIIIAL - VARIA6LE
2. UP(JN REACHING TYPHOON INTENSlrY - VARIABLE

111. FINAL OISPC)SIIION - BECAME EXTRATI?UPICAL
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EYE FIXES CYCLONE 03
uNll- FL( Lltls OBS MIN

FIX
FLT THKNS

METHOD FLT LVL SFC nIN 700fiB LVL EYE ORIEN- EYE WALL
____;::-_---~:;:--------:::::------:::::-----__::\----:::---:::---:::---:::----::::;--fy:;----::~:::---:::--:::::-------

1

2

3

4

s

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

251205Z

2521502

2601 15Z

260315z

260420L

2607302

260845Z

261S15Z

262200L

270308Z

270601Z

270930Z

271405Z

271445Z

272200Z

280250Z

280526Z

280tIOOZ

2808Q5Z

281U45Z

282138Z

290300z

2909152

2913CJOZ

13.6N 117.8E

lU.6h I17,6E

111.8N 118.3E

14.7N 117.9E

14.5N 118*OE

IS.IN 117.7E

IS.ON I1803E

IS*7N I1806E

16.3N 117.8E

16.7N 117.6E

16.SN III07E

17.OW 117.UL

1705N 117.2E

17.6N 117.3E

18.31Y 116.9L

18.6N 116.SE

1805N I1600E

19.IN 116.4E

19.2N 116.7E

19.7N l1601E

2(1.6N 115*2E

20.8N 116.6E

2009N 117.IE

21.2N 117.6E

VW-I?-FIO

54-P-P02

VW-P-PIO

S4-P-P02

LNil Ruli

VW-UhK--

VW-P-P02

VW-R-FIO

54-P-P(J2

54-P-P02

TIROS

VW-F’-PCI2

ACFT HOI?

VW-R-PI(J

54-P-P03

54-P-P03

TItiLJS

VW-dtiK--

VW-P-F02

vw-k-Pos

54-P-P05

54-P-POO

VW-P-P02

VW-dNK--

Ouoorl

700MB

700HB

7oofl13

0.270h

700rIB

7oobltl

7r3011B

STG X

0270M

700MB

700P18

700110

STG X

0300M

700MB

700H8

031UM

036

04s

045

OQO

---

---

0s0

033

080

065

035

045

060

060

---

---

060

---

060

065

---

991

---

993

---

---

97U

---

984

982

OIA 03 BNDS 3

075 075 977

--- --- ---

046 --- ‘--

060 040 976

065 070 972

DIA 04 8NOS 4

--- --- ---

090 065 970

--- --- ---

Ouo 075 978

O11o 065 984

070 080 970

---- -- ----

---

3008

3048

3033

---

---

---

---

2951

29L I

---

---

---

2896

2855

---

---

---

2917

2951

---

---

--/--

lu/07

/-- --

15/--

/-- --

/-- --

/-- --

/-- --

15/--

I 5/--

/-- --

/-. --

/-- --

16/--

15/--

/-- --

/-- --

/-- --

ls/--

17/--

--/--

1-- --

----

CIRC

CIRC

CIi?C

----

----

C[ac

CIRC

CIRC

Clfic

CIRC

----

C[nc

CIRC

CIRC

----

CIRC

CII?C

ELIP

C[HC

ELIP

----

----

----

----

----

----

----

----

----

----

-..--

----

----

----

Nw-SE

----

NE-SW

10

18

10

2s

30

10

10

30

25

20

20

20

25

U13X30

30

40X20

F.8.

F.B,

Fc80

F*8.

--

F.8.

F.8.

F.B.

F*B.

F,B.

FoB.

--

F.B.

02

05

--

--

--

Is

F,Bo

--

--



EYE FIXES CVCLLJNE 03
UNIT- FLT OBS OBS MIN FLT THKNS

F[X FIETHOO FLT LVL SFC IIIN 70080 LVL EVE ORIEN- EVE WALL
NO. TIME PUSIT -ACCV LVL wt40 WND SLP HGT IT/ID FORM iATION OIA CLOUO

-- --- - - -’- - - - - - - - - - - - - -- - ----- - - -- -- - - -- - - - - - --- -- ---- - -- - - - - - - - - - - - - - - . - - - - . - - - - - - - - - - - - - - - - - - - - - - - -- -- - -- - - -- - - - - - - -- - -

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

291400Z

292215Z

29223oZ

292230Z

300300Z

300557Z

3007302

300830Z

300845Z

301030Z

3022302

310030Z

310200Z

3102UOZ

312222Z

21*3N I1706E

2201N lld02E

22*3N I1807E

22*3N I1808E

22*sN II1307E

23*ON 119*5E

22*5N I19*5E

22Q7N I1909E

22*91Y 119*8E

22*5N 1200UE

23e2N 12108E

2500N 124*5E

25*5N 12501E

2604N 122,9E

3003N 13108E

V14-P-P(35

54-P-POO

LNO ROR

LND ko(?

54-P-F’00

TIROS

LNO RDR

LND RoR

VW-P-PL32

LNO ROR

54-P-PCIO

LNO ROR

LND ROR

S4-P-Lo2

54-P-po2

700MB

700MB

700MB

STG X

700hB

700MB

700tlB

0470M

OUo --- 992

080 050 ---

--- --- ---

--- --- ---

060 060 987

OIA 03 BNDS 3

---

---

035

---

018

---

---

035

046

---

---

0s0

---

055

---

---

050

04s

---

---

996

---

---

---

---

006

998

3010

2944

---

---

2954

---

---

---

---

3115

---

---

3097

---

12/03

19/--

/-- --

/-- --

16/--

/-- --

/-. --

/-- --

/-- .-

09/--

/-- --

/-- --

I l/--

/-- --

CIRC

CIRC

----

----

CIRC

----

CIRC

CIRC

CIRC

CIRC

----

.-..

----

----

----

----

----

----

----

-----

----

30 F.Bc

20 05

-.

--

40 F,Bo

-.

26 --

30 N.F.B.

20 --

30 -.

-.

--

--

--



TROPICAL CYCLONE 03 - 05/25/00002 IU 05/31/18001
POS1l I(JN ANO FOREcAS’1 VER1FICA11ON OAIA

STORM POSI I ION 24 HR. ERR(JR 48 HR. El+RUk 72 HR. ERROR
OTG LAT. LONG. OEG. OIST. DEG. I)lST. DEG. 01S1.

-- - - - - - - ---- ---- - - --- ------ - - -- - - - - - - - - - - - - - - - - - - - -- - - - - - “ - - - - - - - - - -

2S1200Z

251800L

260000Z
260600Z
261200Z
2618(IOZ

270000Z
270600Z
271200Z

271800Z

280000Z
280600Z

281200Z
281800Z

2900002
290600Z
291200Z
291800L

300000Z
300600Z
3012002
3018UOZ

310000Z
3106002

31 1200Z
3118004

14*UN
Ilb.sti

14G6N
1409N
1505N
1509~

160UN

1608N
17*3N
17*8N

18*4N
1900N
19*6N
20*2f4

20e7t4

20e8N
20*2N
21*7N

22*3N

22e’7N
2206N
22e7N

23*5N
27*IN
28*2N
29*4N

116.9E
117.3E

117.7E
I1803E
118.UE
IIB.IE

I17,6E
117.UE

I17*2E
116.9E

116.7E
I1605E
116.3E
I16*IE

116*UE

I17,GE
117*5E

118.oE

I18*3E
119*3E
1200uE
121*SE

122.3E
126.3E
128.7E
130,4E

- - -.. -- --
------- -

256-01 IU
251-017u
237-0150
lb5-0138

215-0072
173-0102
150-0096
104-0072

180-0012
202-0030

189-0042
170-0036

265-0066
270-0138
30*-014U
277-017U

316-0132

270-0072
267-0090
3u3-0126

309-0132
247-0282

238-0246
------- -

- --- - -- -
------ --

------- -
------.-
------- -
------- -

------- -
------- -
------- -
178-02U0

204-0162
178-0204

16U-0180
165-0090

234-0120
2U6-0126
274-015b
256-0192

282-0276
276-0366
28LI-0354
281-0438

--------

251-0330
245-0480

2&U-0474

------- -
------ --

------- -
------- -
------- -
------- -

------- -
--------
------- -
------- -

------- -
--------
------- -
187-0372

------- -

201-0306
------ --

23~-0228

------- -

256-0342
--------

266-047U

--------
---.”--.-
--..-----
------- .

AVERAGE 24 HOUR ERROR - OIIU fll.
AVERAGE 48 tiUUK ERROfi - 0261 MI.
AVEl+AGk 72 HOLJR ERROR - 03U4 tlI,
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TRU$’ICAL CYCLONE 04 - (J&/22/OOOOZ T(J 06/28/18002

1. UATA
A. SIATISIICS

10 NUMbER OF wARNINGS ISSUED - 28

2. NUMBLR OF kARNINGS A1lH rYPHLJUN lNTENS1lY - 19

3. TuIAL UISTANCE TRAVELEO DURING TROPICAL NARNING PERloo - 2286 Ill

t). CI-AkAClLklSTIC5 AS A fYPHtJbIY
1. MINIMLIII ObSLF?VEO SL? - 91UMBS AT 2521002

2. MIt,lilUil obbEtiviio 700MH HEIGHI - 2095K, AT 2150227Z

3* MAXIMUM SIJkFACE WINLI - 170 kTS (FROM BEST TRACK)
4. IIAXIMUII kAUIUS OF SURFACE CIRCULATION - 600 MI

11. !)EVELCPMEN1
A. lNITIAL IMPETUS - OEVELOPhENT OF OIVERGENCE AT 200MB LEVEL OVER
SUHFACL CYCLONIC CII+CULAII(IN

B. INITIAL SLIkFACE VLINTE/.

1. JUNC”i Il)N VOkTEX Al 200(JOOZ

2* SURFAC6 F’kESSUI+E LESS lHAN 100eMB

c. 200Mti FLUI+ ABLIVE SUI?FACE VORTEX

lb INllIAL - S(JUIHEAST

2. tJPUN kEAch]t+~ TyPHuOh INTENSITy - NURTIJEAST

111. FINAL O1SPLIS1TION - BECAME EATRATkUplCAL
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1-
0
w

EYE FIXES CYCLONE I)u
UN1l- FLT (JBs 00s MIN FLI

FIx
THKNS

METHuD FLT LVL SFC MIN 700HB LVL EYE ORIEN- E.YE WALL
NO. TIIIE PuSIT -ACCY LVL wNII WNO SLP HGT TT/TIJ FORM TATIIJN DIA CLOUD

-= ---- - -- - - - - -- . - - --- ------------ -- - -. - - -- - - - - --- - - - - ---- -- --- -- - ------ -- - - - ---- _ - -- - - - -- - -- - - --- ------ - - --- -- --- - - -- -- -

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

261200Z

2614322

2621 IOZ

2702482

270436Z

2708362

2709082

271500z

271800Z

2721002

2803QOZ

280300z

2804022

280430Z

280500Z

280530Z

280600Z

2806002

280700L

2808002

2808002

280830Z

280835Z

2809002

21.8N 131*3E

22.7N 131.6E

24.3N 132.3E

25.8N 132.8E

26.ON 132.5E

27*ON 13u.IE

27.2N 13u.2E’

29.IN 135*3E

30.ON 13s.3E

30.2N 13601E

31.7N 13709E

32.3N 138.5E

32.SN 139.OE

32.6N 138.9E

32.6N 139.2E

32.8N 139.3E

32o9N 139.6E

33*3N 139.8E

33.3N IUO.OE

33.7N 140.4E

33.8N IUO.2E

33.9N 140.3E

34*ON IUO.3E

34*2N IUOC5E

VW-UNK--

VW-N-PI)5

54-P-F’02

51$-fJ-rJ132

TIROS

VW-LINk--

VW-R-P05

VW-R-F02

LND ROR

54-IJ-P03

54-P-P03

LNO ROR

TIROS

LNo ROR

LNO RDH

LND RoR

LNO RDR

LNO liUR

LNo RDR

LNO RoR

LNo ffoR

LNO ROR

V14-UNK--

LND RDR

0850n

3200H

700MB

7oonB

STL’ x

CJ290M

0290M

700HB

700MB

700MB

STG x

---- --- --

--- ---- ---

100 I 50 912

075 I 50 938

OIA 06 BNOS 4

--- --- ---

120 090 ---

---- --- ---

--- --- ---

050 075 962

066 065 964

--- --- ---

OIA OFI BNCIS 3

--- ---

.-” ---

--- ---

--- ---

--- ---

---- ---

--- ---

--- ---

--- ---

--- ---

--- ---

---

---

---

---

---

---

---

---

---

---

---

---

---

2338

25US

---

---

---

---

2749

2801

----

---

---

---

---

---

---

----

---

---

---

-..

I----

/-- --

18/--

17/--

/-- --

/-- --

/----

/-- --

14/--

12/--

/-- ..-

/.- --

--/--

/-- --

/-- --

/-- --

I-- --

/-- --

/-- --

/-- --

/-. -.

/-- --

----

CIRC

CIRC

Chic

CIRC

CIRC

----

----

CIRC

C[RC

----

. ..-

-“--

----

----

----

----

----

----

----

----

----

----

----

----

----

----

----

----

--

0!+ --

08 10

13 10

15 --

II 10

--

--

30 F.B.

30 FOBO

--

--

--

--

--

--

--

--

--

--

--

--
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-*-
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---
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TROPICAL CYCLONE 04 - 06/22/OOOOZ TO 06/28/1800L
POSITION AND FOkEcAST VEI?1FICA11ON DAIA

S1ORII P(JS] I JON 24 HI?. ERROR 48 Hii. ERR(IR
OIG LAI.

72 HR. ERROR
LO@JG. OEG. 01S1. UEG. DIST. OEG. OIST.

-- - - - --- - - ---- . -- - - - - ---- - ----- - - --- - - ---- - - - --- - - - - - - - ------- - - -- - -

2306002
231200Z

2318JOZ

240000,2

2406001
241200L
24180cJL

2500002
2506001
251200Z
251800L

260000L

260600Z
2612002
2ti1800Z

270000Z

2706001
271200Z
271800L

280000Z

2606002
281200z
2&1800L

10.9N
II03N
I Iebh

12.ON
12*4N
13.LIN
13.7N

14.4N

1503N
16*6N
17*9N

19*UN
20.7N
72.2N
23.7N

25.2N
26.5N
28.IN
29.5N

30.9h
33.IN
35.5N
38.5N

13b.2E
135.uE
13U06E

133.7L
132.9L
132.3E
131.8E

1310UE
131.OE
130,8E

13u.7E

130.8E
130.9E
131.3E
131.9E

13207E
133.sE
134.6E
135.7E

136.9E
13903E
141.8E
143.2E

128-0210
180-OOSU
180-oobo

193-005U
090-0U12
180-0072
180-0084

217-0090
227-0174
226-0210
225-0288

20U-0282

223-(J216
253-u79u
236-0168

235-0210
2UI-0156

239-0204
237-uC160

030-0048
226-0042
131-01S6
131-012fY

------’--

--------

------- -

-.--*---
------- “

------- -

---.----

-----..- -
204-0114
202-0258
202-0306

219-(J396
226-0s28
22h-US82

229-0690

220-06S4
231-0606
252-0624
242-04y2

2QI-(J486

237-0372
235-0426
196-0204

------- -
------- -
------- -

------- -
----.---
--------
--------

------- -
---------
--------
. . . . . . . .

--------
217-0438
--------

21S-0690

--*-----
230-0954
--------

232-1122

------- -
238-I IOU
------- -

233-0768

AVERAGE 24 HfJUR EkH(Jli - 01U2 Ml.

AVERAGt 48 I-IGUR ERROR - OU49 Ml.
AVERAGE 72 HOUR ERROk - 0846 MI.
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TROPICAL CYCLONE 06 - 07/lS106t10Z TO 07/17/1800Z

1. OATA
A, sTATIS1lCS

1. NUMBER OF WARNINGS lSSUEO - II

20 NUtlBEk OF WARNINGS AITH TYPHOON INTENSITY - 03

3. TOIAL DISTANCE TRAVELED DURING TROPICAL WANNING PERIOD - 0882 MI

0. ChARACTERISTICS AS A TYPHOON

I* M1tilflUM OB~ERVEO SLP - S187MBs AT 1621562

2* MINIMUM uBsERvEu 700MB HEIGHT - 29&7m0 AT 1621;6z

3* MAXIMUM SURFACE WIND - O13S’KTS [FROM BEST TRACK)

Q. MAXIMUM RADIUS UF SIJRFACE CIRCULATILIN - 225 MI

110 OEVELGPMENT
A. INITIAL IMPETUS - UEVELOPMENT OF OtVERGENCE AT 200MB LEVEL OVER
SURFACE CYCLONIC CIkCULATION

Be IhITIAL SURFACE VORTEX

1. JUNCI1ON VORTEX AT 1406L)OZ

2* SURFACE PRESSURE LESS THAN 1008t4B

c. 200MB FLOW ABOVE SURFACE vURTEX
10 INITIAL - SOUTHEAST

29 uPON kEAChlNG TYPHoON INTENSITY - NukTHEAsl

111. FINAL OISPUSITION - OISSIPAIEO OVER LANO



w

P
o

LEGEND

6 HR BEST TRACK POSITS
AIRCRAFT, SATELLITE OR
LAND RADAR FIX ES
SPEED
INTENSITY
TYPHCON OR TROPICAL STORM
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EYE FIXES CYCLONE 06
UNIT- FLT OBS OBS f’l[N

FIX
FLT THKNS

HETHUD FLT LVL SFC tlIN 700HB LVL EYE OI?IEN-
NO, T1tlE

EVE WALL
PUSIT -ACCY LVL wND WNO SLP HGl TT/TD FORM IATION OIA CLOUD

------. ------- ------- ------- ------. ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------~ -

I

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

16

17

160000Z

160225Z

161007Z

16.12002

161330Z

1614402

162156Z

170200Z

170300Z

170300Z

I 70400Z

170600Z

170611z

170800z

170856Z

171500Z

I 7205UZ

18.8N 122.5E

19.3N 122.OE

2003N 119.8E

20.8N 118*7E

2007N 118.8E

20.7N 118.UE

20.9N 117.IE

21.2N 115.5E

21.3N II;.2E

2101N 115.4E

2103N IIu.9E

21*3N 114.OE

54-P-FfjI

S4-P-F02

VN-P-P05

LNO RDR

VW-UNK--

VW-P-PI(J

S4-P-Po2

SHIP ROR

SHIP RDR

5U-P-Po2

SHIP RDR

SHIP ROR

700H6

7oon8

0400M

700tlB

7oof’lB

700HB

2580M

21.ON 114.5E TIROS STG X

21.5N 113.9E SHIP RDR

21.uN 113.9E VW-R-POu 0230M
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TR(JPICAL cYcLONE 07 - 07/17/ObOOz To 07/20/06002

I. CATA
A. STATISTICS

1. NUHEiEk OF wARNINGS ISSUED - 13

2. NuhbLR OF WARNINGS AITFI TYPHOON INTENSITY - 01
3* TOTAL DISTANCE TRAVELED DURING TROPICAL WARNING PERIOD - 0702 MI

0. CHARACILklSTICS AS A lYPHoON

1. MINIMUM OHSERVELl SLP - 995Pl@,S AT 17205sZ

2* MIN
3. ?lA)i

4. MAX

il. uEVELGBHENT
A. I&ITIAL
SURFACE CYCI

B. lhITIAL

----
MUM UB!3ERVE0 7oohB HiiGHT - 3069M. AT [72055L

MUM SUkF’ACE WINO - 065 KIS (FROM BEST TRACK)
MuM RADIUS L)F SURFACE cI~cULAT1bN - 200 MI

IMPETUS - DEVELOPMENT OF DIVERGENCE AT ~OOMB LEVEL OVER
L)NIc CIkCULAIIUN

SURFALE VORTEX

10 JUNCTiOhI V(,JkTEX AT 16180L)Z

2. SUHIACE PRESSURE LESS THAN Ioo6mi3

co 200MB FLUW ABUVE SURFACE VORTEX

10 INllJAL - EAST

2* UP(JN REACHING TYPHOON INTENSITY - NORTHEAST

JI1. FINAL 015PUS1TILN - HIGH LEVLL Convergence oEVELOPEO OVEN LOW LEVEL

SYSTEM
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s
UTG

RLIPICAL CYCLONE 07 - 07/17/0600Z TO 07/20/0600Z
POSITIUN ANLI FORECAST VERIFICATION DATA

ORM POSIIIUN 2U PIR. ERROR 48 HRo ERR(IR
LAI. LONG.

72 HR. ERROR
UEGa DIST* DEG. DISTo OEG, 01S1.

---- ---- --------------------- - - -- - - - - - - -- - - - - - - -. - --- - ------- -z---- -

171200Z 2105N 130.IE - -- -- - - - ------- - ------- -

171800Z 22.IN 128.9E ------ -- ------- - ------ --

1800004 22.2N 12703E - - - - --- - - - - -- --- ------- -

180600L 22.3N 12s.7E 064-0036 -------- -.---..--

181200L 22.6N 12u.7L 0U6-00U2 ------- - ------.. -

181MOOZ 22,9N 12308k olE1-oou2 - - - -- --- ------- -

I 90000Z 23.5N 123.3E 3U3-(J060 ------- - ------- -

1906004 24.ON 123,3E 293-0162 -------- ------- -

191200Z 24.6N 123.2k 291-0162 ------.- ------.-

191800L 25.UN 123,0E 272-023U -- - -- -- - --------

AVERAGE 2U Hl)lIN ERROR - 010S HI.
AVERAGE 48 HIJUR ERRLJH - ---- Fllo
AVERAGE 72 HOUR ERR(JH - ---- ml.
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THUPICAL CYCLONE 08 - 07/23/OljOOZ lU 07/26/0600z

1. LJATA

A. STATISTICS

1. NUt!ljEk OF biARNINGS IS$UEIJ - 13

2. NU?lBEk OF WARNINGS AITH TYPHOIJN INIENSITY - 08

3* TUTAL DISTANCE lkAVELEO UURING TROPICAL hAl?NING PER1OO - 0516 MI

B. ChARACTEkISlicS AS A TVPHfJON

1. MINIMuM LJBSERVEEI SL? - 977MBS AT 25CJ9GOZ

2. PIINIMuPI UB5ENVED 7UUMB HEIGHI - 287SM. AT 242225Z
3. MAk]mufl sukFACE WIND - 085 KIS (FROFI BEST lRACK)

u. MAXIHUM iiAOIUS OF SURFACE CIRCULAIILl\ - 450 MI

11. OEVELCRMENT

A- INITIAL lMPEIUS - LUW LEVEL SUHGE INTO cYcL(IIIIc CIdCULAIIOtY FROM THE
SOUTH AITH SUbSEUUENl UIVERG’ENCE A[ 200MB LEVEL

B. INITIAL SURFACE VORTEX

1. EMBLOUEO VURTEK AT 211LIOOZ

2. SURFACE PRESSURE LEbS THAN IO04MB

c. 200MB FLOW A13UVE SURFACE V(JRTEX

1. INI1lAL - NtiRIhEAaT

20 UPON RLAcHING lYPHOON INTENSITY - NORTHEAS1

111. FINAL OISPU$)lT1(JtI - 015SIPAIED OYER LAND
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EVE FIXES CYCLONE 08
UN]T- FLT OBS 00S MIN FLT THKNS

FIX METHOD FLT LVL SFC FIIN 700MB LVL EYE ORIEN- EYE MALL
No. TIME PUSIT -AtCY LVL WNO NNO SLIJ HGT TT/TO FORM ?ATION DIA CLOUO

--------- - - -- - - - - - - - - - - - ---- - - - -------- - - -- - - - - -- . - -- - - - - - - - - - - - - - - - --- - - --- - --- - - - - - - - - - - - - - - - - - - - - - --- - - - - - - -- - - - - - - - -

I

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

230030Z

230920Z

23120uZ

231U35Z

232207z

232300z

240909Z

241030Z

241435Z

2U15.25Z

2419302

242120Z

242225Z

250230Z

250900Z

251350z

251415Z

2517402

251940Z

252200Z

2522002

2522302

2602382

14.6N IIUOOE VW-UNK--

15,2N

15*ON

15.IN

14.6N

15.4E V14-P-FIO

IS*OE VW-UNK--

ISOIE VW-P-FIO

1309E 54-P-FIo

15*2N 115.2E

16.4N l1309E

16.ON I1400E

1700N 113*2E

1700N 113.3E

17.6N 112.5E

17.7N I1203E

18.UN 112.2E

18.4N III*8E

16*8N 111.5E

20.ON lllo7E

20*IN lli07E

20.3N III*OE

20.5N l1008E

2007N 110.5E

20.8N 110.4E

20.3N III*OE

21.ON 110.5E

54-uNK--

VW-P-P02

ACFT ROR

VW-P-PC13

VW-R-F05

vw-P-P--

VW-UNK--

54-P-P(33

54-P-P03

VW-P-P05

Vti-UNK--

VW-R-PII)

VW-UNK--

VW-UNK--

VW-R-P05

VW-UNK--

54-R-F20

54-k-LIO

035UM

0410M

0350f’1

0380M

I 780M

0270M

0340M

700tlB

0330n

700HB

70011B

0260M

700MB

7ooFlB

2300m

23IOM

2270M

700flB

700MB

Olb

035

---

---

035

---

050

---

---

055

---

---

050

050

060

---

---

---

---

045

---

---

050

035

030

025

---

025

050

070

060

060

.-.

---

---

065

070

015

---

---

---

---

050

---

090

08S

994

997

997

994

---

---

986

---

982

----

982

---

985

985

977

---

---

---

---

---

---

---

---

---

---

.,--

---

---

---

---

---

---

3064

---

---

2875

---

---

---

---

---

---

---

---

---

---

/-- --

/-- --

1-. --

/-- --

/-. --

/.- --

/-- --

/,.- -.

/-- --

/-- --

/-- --

/-.. --

15/--

lu/--

/-- --

/-- .-

--/--

--/--

/-- --

/-- --

/-.. --

/-- --

/-. --

----

----

----

----

----

----

CIRC

----

----

CIRC

.-..

-..--

CIRC

CIRC

CIRC

----

ELIP

----

-...

ELIP

----

ELIP

-.--

----

-..--

----

----

----

Nw-SE

N-S

N-S

30

2s

60

60

60

60X50

32X15

30X20

F*B,

N.F.B.

N,F,B,

N,F,60

FoB.

--

-.

--

FOB.

--

--

--

10

.-

F,Bo

-.

F,Bo

-.

.-

F,B.

-.

--

NaFaBa



1-

b’

TROPICAL CYCLONE (I8 - 07/23/06002 10 07/26/U600Z
POSIT]ON AN(.I FORECAST VERIFICATION OATA

STOk’fI PLISITIIIN 2U til?. ERR(IR 48 HR. ERR(IR 72 HR. ERR02
oTG LAI. LUNG. UEG. UIST. oEG. o1sT. OEGO OIST.

--- - - - - - - - - - ---- . - - - - - - - - ------ - - - ----- - - - ----- - - - - -- - ----- - ------- -

2400302 15*2N IIU.SIL ------ -- ------- - ------- -

2Q0600L 16.ON 11403E 027-002u ------- - ------- -

2412001 i6.8h I1305E 093-0186 -----.- - ------- -

2418002 I?*UN 112.8E IOU-0210 -------- .--”--- -

2s00002 18*IN 112.oE !41-0222 .------- . ------- .

250600L 18.6N 111.6E 131-0288 -------- -----.- -

2512001 19.4N 111.3E 122-0132 --.----- ------- -

251800Z 20.3N 110.9E 192-0030 ------- - ------- -

260000Z 21.o~ l1002E 323-0060 ------- - ---------

2606002 2108N 1090bE 338-0030 121-0366 -.------

AVERAGE 24 HOUR ERROR - 0131 MIo
AVERAGE UK HOUR ERRbk - 0366 Ml.
AVERAGE 72 HOUR ERROR - ---- PII.
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TRO)’ICAL CYCLUNE 10 - 08/02/12002 TO 08109/0600Z

ii

1.

II*

111.

OATA

A. STATISTICS

I* NUMBER OF

2* NUMBER OF

3. TOIAL 01S

WARNINGS ISSUED - 28
WARNINGS AITH TYPHOON 1NTENSIT% - 04

ANCE TRAVELEO DURING TROPICAL WARNING PER OD - 1332 Ml

B. CHARACTERISTICS AS A TYPHuON

1. MINIMUM oBSEifVEO SLP - 977MBS AT 051021Z

2. MINIMUM OBSERVED 7ooMB HEIGHT - Z893M0 AT 052150z

3. MAXIMUM SURFACE “wINCI - Oao KTS (FROF’ BEST TRACK)
4. MAAIMUM RAOIUS OF SURFAcE cIlicULATION - Soo MI

DEVELOPMENT
A. lNITiAL IMPETUS - UNSTABLE EASTERLY WAVE UNOER 200PlB DIVERGENCE

B. ;~ITIAL SURFACE VORTEX
EMBEOUEO VORTEX AT 020000Z

2. SURFACE PRESSUkE LEaS THAh IO06M9

co 200MBF\;~LABUVE SURFACE VORTEX

I* - SUUTHWEST

2. UP(JN REAChiNG TYPHOON lNTENSIrY - ANT ICYCLONIc

FINAL OJSPOS1TION - BEcAmE EATRATRuPlcAL



[

[

.,. . . .
BEST TRACK

. . . . .
TYPHOON RITA 180’

I

... . . . .

02--09 AUGUST 1966
... . ,.. ,

_LExM2 mM( -12) Y( -+12)

#-l 6 HR BEST TRACK POSITS
. . . . .,. ,

AIRCR.4F~ SATELLITE OR
A LAND RADAR FIXES

. . . . . . . .

x SPEED .,, . ., !.!

~ x INTENSITY
— TYPHCJ3N OR TROPICAL STORM “ “-
-–- TROflCAL DEPRESSION
~ FORtvi4TlVE STAGE

sow

f i t i

.,. . . . . .
,.. . . . .

H2042’’M2
.. ,~.’ ..- -.. ... f..

..$ , . . . . -.. . . -.. .- -.. .

. . . . - -., , .- -.. . . . . . . -..

I 1 ,

... . - -,. .- -.. .- -.. .- -.. .



EYE FIXES CYCLONE 10
UNIT- FLT OBS OBS MIN FLT THKNS

FIX METH(IO FLT LVL SFC MIN 70080 I.VL EYE ORIEN- EYE MALL
NO- TIHE PuSIT -ACCV LVL WNO WNCI SLP HGT TT/TO FORM TATION OIA CLOUD

-------- -------- --------- ------------- --------- -------- -------- -------- --------- -------- -------- ---------------- -----..--

I

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

17

18

19

20

21

22

23

24

020329Z

0207S5Z

03015UZ

030900Z

0313302

031445Z

032045Z

0323372

0402152

0U0845Z

0UIS05Z

042040Z

050300Z

0s09182

0S0930Z

051021Z

0513002

05132SZ

0514301

052150Z

060245Z

0609152

061415Z

062100Z

19*ON 146*OE

IS*5N 145.9E

19.ON 145.5E

17.7N IU308E

20.2N 144.3E

20.3N 143.4E

20.3N IU3.6E

21.ON IU4.OE

20.7h 143.9E

22.ON 14309E

22.8N 14u.5E

23.2N 143.5E

24.6N 143.7E

25.3N 143.6E

25.3N 143.6E

25.2tII 143.6E

26.IN IU3.9E

26.UN 14u.IE

26*6N 144.2E

27.5ti 144.7E

28.IN 144.8E

29.8N 145.8E

30.4N 146.3E

31*ON 145.3E

TII?OS

54-p.p--

11)/0s

VU-P-F15

VW-UNK--

VW-P-P05

54-P-P(33

TIROS

54-.P-PO3

VW-P-PI()

VW-P-FIO

54-P-P(35

54-P-P02

VM-UNKI;

VW-R-P05

VW-P-P02

VW-UNK--

v14-P-Po2

vw-R-Pc15

54-P-P03

54-P-P03

VW-P-P05

Vi4-P-F02

54-P-F02

STG B

700MB

sTG C

0300M

70014B

700MB

STG C

700MB

0340M

7oo140

700MB

700HB

0330M

0330!4

0410fl

0240h

0240t’1

700FIB

7ooflB

0200n

0350H

700MB

OIA -- BNOS -

--- --- 003

O]A ‘- Bkos -

--- 030 99U

--- --- ---

065 ‘-- ‘--

040 035 992

OIA -- BNOS -

060

040

050

050

060

---

030

---

---

---

030

060

04s

Ouo

040

045

050

045

---

070

080

---

060

065

---

070

070

050

050

Ouo

03s

050

993

988

988

987

984

---

---

977

---

977

---

977

977

977

979

983

3079

---

---

3109

3002

3011

---

2981

2969

294 I

---

---

---

---

---

---

2893

2899

---

---

2926

08/--

/-- --

/-- --

/-- --

I 3/--

I 3/--

/-- --

14/12

I 5/--

15/--

/-- --

/-- --

/-- --

/-- --

/-- --

/----

14/--

t 3/--

/----

/-- --

I 3/--

C]RC

----

----

CIRC

CIRC

CIRC

CIRC

Cll?c

CIRC

ELIP

----

ELIP

----

----

----

ELIP

CIRC,

CIRC

CIRC

C]RC

----

----

----

----

----

----

----

----

NW-SE

NE-SW

NW-SE

----

----

----

----

05

45

05

10

20

15

30

40X15

26X20

43X28

10

10

08

40

---

.-

F*B*

FOB,

F*B*

F*B,

FaBe

F*Bc

F*B*

FoB.

--

F*B*

--

--

--

--

F*B*

--

FoBs

F*B,

. .



EYE FIXES CVCLONE 10
UNIT- FLT 00s OBS tllN FLT THKNS

FIX METHUD FLT LVL SFc MIN 700HB LVL EVE ORIEN-

-Accv
EVE WALL

NO. TIME PUSIT LvL WND WND SLP HGT TT/TD FORM TATION OIA. CLOUD
---- . ---- - -- - -- - - - - - - - - --- - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -- - - - ------- -- - - -- --- -- - - ---

25 0703472 31.UN 145*8E 54-P-Pc13 700MB 050 040 980 2926 12/-- CIRC ---- 20 F*B.

26 0709092 31.9N lu60tE 54-P-P03 700MB 050 060 980 2929 13/11 ---- FoBo

27 080433Z 33e7N lU7eSE 54-P-P03 700HB 040 050 986 --- I 3/-- C1RC ---- 20 --

26 09022SZ 35*5N ISO.OE 54-P-p03 70014B 030 02s 988 2993 t2/-- ELIP NC-SW 40X20 ‘-



TROPICAL CYCLONE 10 - 08/02/1200Z TO 08/09/0600Z
POSITION AND FORECAST VEI?IFICAIION CIAIA

sToiin POSI1]ON 24 AR. ERROR
oTG

48 HR. ERROk
LAlo

72 HR, ERROR
LONG* OEG. DISTo DEG. DIST. DEG. 01S1.

------ - - ----------- - ---- - ------- - --- --- - - - - -- - ----- - ---- - ---- - -- - - - -

031800Z

Otiooooz
0U0600L

041200L
041800Z

(J50000Z
0506002
051200Z
051800L

0600002
0b0600L
u612(IOL
061800Z

L170000L

070FJOOZ
0712002

0718002

0800002
0&0600L
(Jai2iloL

0818JoZ

090000Z
090600Z

20*3N IU3.6E 156-020u ------- - ------- -

21.oN
21.7N
?2.4N
2300N

IU3.5E
IU3.5E

143.UE
IU305E

143,4E
lu3*15E
IU3.9E
IUU,UE

160-0234
176-0192
180-0252
188-01311

------- -
------- -
------- -
------- -

------ --
------- -
------ --
------ --

23.9N
2U.SN

25.9N
27.lrJ

090-0036
124-0072

0s7-0150
083-0096

------- -
------- -
------- -
------- -

------- -
..-------
--------
- ----- - - -

28*IN
29.2N
30.2N

30,8N

lUUe9E

145,3E
145,6E
IU5,7E

186-0060
005-0072
000-0036
024-0090

------- -
11S-0096
060-0258
068-0234

- -- - -- - -
------- -
--------
------- -

31.3N
31*8N
32.3N
32*6N

IU5.6E

146,0E
lU603E

Iu6*7E

060-0186
u57-0228
057-0306

058-032U

062-0102
038-0342
039-0324
040-0414

------- -
062-0336
------- -

054-0576

33*4N
33*9N
3u.uN

34ebN

147.2E
\u7.7E

146.uE
145.OE

149*6E
15003E

05s-0198
044-0162
OUU-0120

UU6-0168

058-050U
------- -
------- -
------- -

--------
0U5-0816
------- -

037-085?

329-0102
------ --

------- -
--------

AVERAGE 24 HOUR ERRuR - 13155 Ml.
AVERAGE U8 HOUR EkRGk - 0284 Ml,
AVERAGE 72 HIJUR Ll?libk - t36U5 MI.
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TROPICAL CYCLONE II - 08/12/0600Z TfJ 08/16~0600i!

10 OATA
A. STATISTICS

1. NUMBEN OF WARNINGS ISSUELT - 17

2* NUhIjLK OF WARNINGS AITH TYPHOON INTENSITY - 03

3, TOTAL DISTANCE TRAVELEO OURING TROP]CAL WARNING PERIOO - 0606 I’ll

Be ChARACTLRISTICS AS A TYPHOON

1. MINIMUM obSERVEO SLP - 978PlBs AT IU2230Z

2* MINIMuM OBSE.RVELI 700h8 HEIGHT - 291UM, AT 142230z

3. MAXIMUM SURFACE AIN(I - 080 KTS (FROf’I BEST TRACK)
u. MAXIMUM RAOIUS OF SIJRFACE CIRCULATION - 275 MI

11. OEVELOPIIENT
A. lhlTIAL IMPETUS - M(JNSOONAL SURGE WITH SUBSEQUEN1 OEVEI.OPMENT OF

200M8 OIVEF!GENCE

B. ~~lTIAL SURFACE VORTEX
EMBF-UDED VOkTEX AT 120(JOOZ

2* SURFACE PRESSURE LESS THAN IO04MB

c* 200flB FLOW ABOVE SUkFACE VORTEX
10 lNIIIAL - EAST

2. UPON kEACHING TYPHOON INTENSITY - ANIICYCLONIC

111. FINAL DISPUSITILIN - ABSOkBED BY CIRCULATION OF ANOTHER TRUPICAL CYCLONE
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1-
W
w

EVE FIXES CYCLONE II
uNlT- FLT OBS OBS MIN

FIX
FLT THKNS

METHOD FLT LVL SFc MIN
NO. TIME

700MB LVL EYE ORIEN- EYE HALL
PUSIT -ACCY LVL WND WMD SLP HGT TT/TD FORM, TATION OIA CLOUD

-- - --- -. - - - - -- - - - -- ---- - - -- - - -- - - - - - - --- - . - - - - - -“ -- - -- - - - - - - - ------ - - -- - --- - - - - - - - - - - -- - - --- - - - - - - - - - - - - - - - - - - --- - -- -- - -

I

2

3

4

s

6

7

8

9

to

II

12

13

14

Is

16

17

18

19

20

21

12025SZ

121200Z

121245Z

121400Z

1300002

1303002

130S35Z

130853Z

1314s02

132230Z

140230Z

140839Z

141030Z

IU1230Z

141230Z

1414302

142230Z

150138Z

150230Z

150830Z

150922Z

6.9N I1508E

607N 115.6E

6.SN IIS.7E

6,6N 116.OE

17*ON 116*IE

17.4N 116.3E

1705N 116.2E

1705N 116.5E

17.6N 117.4E

1803N I1702E

18.4N 117.3E

18*7N 118.OE

1808N 118.4E

1806N 117*7E

18.9N 1113.3E

19.IN 118.7E

19.4N I1904E

19.ON 120.OE

1908N 119.6E

20.IN 120.8E

20.6N 120.7E

54-P-Fo3

VW-UNK--

VW-P-PIO

SHIP ROR

vW-R-POS

54-P-P03

vkJ-uNKo5

VW-P-P02

VW-P-P05

54-P-P(I5

54-P-P03

VM-P-P03

Vkl-UNK--

V14-UNK--

VW-UNK--

VW-P-P03

54-F-P(jl

TIROS

54-P-P(II

Vi4-UNK--

VW-P-P03

0460M

0370M

0290M

7oonB

0380M

7ooflB

7oonB

7ooM0

0390M

700HB

700MB

700Flb

7ooHIj

STG X

7oomb

0430n

025

---

020

---

----

045

---

040

---

055

06S

062

---

---

---

060

050

035

---

---

---

065

06S

---

055

---

065

075

085

---

---

---

---

050

002

---

999

---

---

990

----

989

---

988

987

---

---

---

---

---

978

UIA -- ENDS -

050 075 985

--- --- ---

--- 075 985

---

---

---

---

---

3033

---

---

2999

2999

2993

---

---

---

---

29

2957

---

---

/-- --

/-- --

/-- --

/-. --

/-- --

16/--

/----

/-- --

/. . --

16/--

17/--

/-- --

/-- .-

/.- --

/-- --

/-- --

15/--

16/--

/-- --

/-- --

ELIP

----

CIRC

----

C]RC

CIRC

----

CIRC

ELIP

CIRC

ELIP

ELIP

----

----

----

ELIP

ELIP

CIRC

----

Clkc

N-S

-----

-..--

----

--,.-

N-S

----

N-S

N-S

N-S

N-S

----

----

80X40

30

10

20

08

20X15

30

30X20

15XI0

15X1

45X

Is

15

0

5

F*B.

-.

10

--

--

10

-.

10

12

--

. .

20

--

--

-.

10

10

N.F*El*

--

15



lHOPICAL CYCLONE II - (ld/12/ObOOZ 10 08/lb/ObOOL
POSIIION AfwU Fi)RkcAST VLRIF [cAll ON DAIA

51 UkPi POSITION 211 HR. ERRuR 48 BU. LRHUK
uTG LAT. LUNG.

72 liR. ERkUt?
UEG. uIST. DEG. DIST. DEG. uIST. i “

--- . ----------------------- - ----------------- - ----------- - -- - - - - - - - -

1212001
121800.2

1300001
13C6JU2
13122LIL
131800Z

Iuouooz

l~GhOOZ
14120().L
Iul@Joz

150(li30z
150600f

151200Z
151800L

lbOoilOL
1013600Z

16*8N
16.M~

17.IN
17.514

17.&N
18*IN

1803N
[8.bh
18.9N
19*2N

19.6N
20olN
20.5N
2105N

2201N
22.bh

15*81i
15.8E

16.IL
16.UE
16*6E
16.9L

17.2E
17.7E
lb,3E
lb.9k

19.5L
2(J,IE

21*IE
22.2E

------ --
----- ---

----- ---
2211-lJ(J42
254-0102
2U2-0132

233-0126
317-OOYh
288-0090
----0000

303-0060
231-0090
2D8-0126
261-0138

------- -
------- -

------- -
------- -
- -- - - ----
------- -

------- -
------ --
.------ -
- -- - - ---

------- -
282-0330
272-0372
274-0234

-------- ..’

------ --

------ --
------- -
------- -
------ --

------ --
- - ---- - -
------- -
--------

------- -
--------
------- -
--------

12303E 2U7-01 IL 270-0264 --------

124.UL 253-UIS6 267-0306 ------- -

AVEHAGE 2U Hbul+ EGkuk - U097 r,l.

AVEhAGL ~8 HUUR Ek~bIi - 0“301 Ml.
AiIINAGL 72 HUUK Eki?(JH - ---- ml.
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TRUPICAL CYCLONE 12 - otJ/12/1200z TtI 08/17/ooooz

1-
W
m

10 OATA
A. STATISTICS

1. t.fUPtjER OF WARNINGS ISSUEil - 19

2. NUhBtk OF wARWINGS .41Th TYPHOON INTLNSITY - 011

3. TOIAL DISTANCE TkAVELEU OURING TROPICAL WAHNING PERIUO - 0522 MI

B. CHARACIERISTIC$ AS A TYPHoON

1. MINIMuM LIBSERVED SLP - 972MBS AT 15ZZOOZ

2. tlihlMUfl 0B5EkVEu 700flB HEIGHT - 2880Y,o AT 152200z

3. MAXi MUM SUEFACE WIND - O’3U KIS [FROM BEST TRACK)
4. hA%ItIuM RADIUS OF SURFAcE clAcULATILIN - IIoo HI

110 DEVELOPMENT
A- lhlTIAL IMPETuS - LOW LEVEL SUKGE INTO cYcLONIC C1dCULAllON FROM THE
StldTH WITH SUtlSLIJbENT DIVERGEhCE Al 20(JMB LEvEL

B. II!ITIAL SURFACE VORTEX

10 E1415Ebl)E0 vORTEX AT II1200Z

2. SURIACE PRESSURE LESS TdAtu 10u4hR

c. 200HB FLtih ALiUVE SUNFACE VOi+iEX

1. INIIIAL - EAST

20 uPi.IN REACHING lyPHOON INTENSITY - SOUTHEAST

111. FINAL D1SPOS1TION - OISSIPAIED OVER LANIJ
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BEST TRACK

TYPHOON TESS

12--17 AUGUST 1966

w

A

***
—
----

LEGEND

6 HR BEST TRACK POSITS
AIRCRAFT, SATELLITE OR
LAND RADAR FIXES
SPEED
INTENSITY
TYPli03N OR TROPICAL STORM
TROflCAL DEPRESSION

~ FORMATIVE STAGE

! 1....
1SW

1

.,, .,.
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1
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EYE FIXES CYCLONE 12
UNIT- FLT

FIX
(lBs 00s HIN FLI THKNS

tlETHUO FLT LVL SFC
NO.

HIN 7oof10 LVL EVE LIRIEN-
TIME

EVE WALL
POSIT ‘ACCV LvL klND iiND SLP HGT TT/TO FORM TATIoN OIA CLOUD

------- -------- ------- ------- ------- ------- ------- ------- ------- ----.-- ------- ------- ------- ------- ------- ------- ------- *

I

2

3

4

5

s

7

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

24

120830Z

121020Z

121020Z

121320Z

121730Z

122130Z

122230Z

130100Z

130230Z

I 302SUZ

130630i

131115Z

131300Z

131445Z

131600Z

131930Z

132130z

1402002

Iuososz

140700Z

140800Z

IU13900Z

I U0955Z

Iulolsz

26*3N 129.IE

26.2N 128.8E

26.IN 129.OE

25.9N 12R.6E

26.3N 128.IE

26e5N 127.8E

26.5N 127.8E

26.5N 127,7E

26oSN 1270SE

26.7N 127.9E

26*8N 127.2E

26.5N 127*OE

26.9N 127.OE

26.8N 127*OE

26.9N 126.8E

27.ON 126.6E

26.6N 12ti.7E

26oUN 126.8E

26.4N 125.8E

26.UN 126*8E

26.SN 126.8E

26.6N 126.8E

26.8N 126.2E

26.6N 126.9E

54-R-P03

LND RDR

LNO ROR

LNO RDR

l_No ROR

LNo RoR

LNO RDR

LNO ROR

LND ROR

54-P-POO

LNO ROR

VW-P-POS

LND RDR

VW-P-FOS

LNo RoR

LNO RoR

54-P-POI

5U-P-POI

LNO RDR

LNiI RDR

LND RoR

LNO ROR

LNO ROI?

VW-P-P02

0460M

70014B

7ooF10

700MB

7ooF10

7oonB

0450f’1

02s

---

---

---

---

---

---

---

---

020

---

---

---

---

---

---

022

02U

---

---

---

---

---

---

02s

---

---

---

---

---

---

---

---

030

---

. . .

---

“--

---

----

040

(JUO

---

---

----

----

---

055

---

---

---

---

---

---

---

---

---

993

---

---

---

----

---

---

988

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

3033

---

3042

---

3024

---

---

2999

3011

----

---

---

---

---

---

/----

/----

/-- --

/-- --

/-- --

/----

/-- --

/----

/-- --

16/--

/-- --

/-- --

/-- --

/-- --

/-- --

/----

lu/--

14/--

/-- --

/----

/-- --

/----

/-- --

/-- --

ELIP

----

----

----

----

----

----

----

----

CIRC

----

CIRC

----

CIRC

----

----

C[lic

CIRC

----

----

----

----

----

C]ffc

NE-SW

----

-....-

----

----

----

----

15X08 --

--

Is

30

30

10

10

06

--

--

--

--

--

--

--

F.B,

--

--

--

--

--

--

--

--

--

--

--

--

--

F.B.



1-
W
‘a

EYE FIXES CYCLONE 12
UNIT- FLT 00s LIBS MIN FLT THKNS

FIX METtiULI FLT LVL SFC MIN 700MB LVL EVE OI?lEN- EVE MALL
----:::-----::::-v_-----~::::------:::::-------:::---_:;:---:::---:::---;f:-_-_::!::--~:::----:::::~---::;--:~:::-------

2s

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

1415052

IU2153Z

ISO138Z

I 50233Z

1S08052

1509202

1509302

1514302

1s1s402

152200Z

1602302

1602302

I 605502

160800Z

1608402

161430Z

26.8N 126.4E

26.7N 125.6L

2600h 126.oE

26*6N 12S03E

26.3N 125.OE

26.6N 125.2E

26.6N 124*8E

26.8h 124.IE

26o6N 123.5E

26e7N 123*2E

26e7N 122.9E

26.6N 122.7E

2608N 122*IE

26.7N 122.2E

26o8N 12201E

26*8N 120.5E

VW-P-P02

54-P-P133

TIROS

54-P-P133

Vi4-UNK15

VW-R-P05

LND ROR

VI.J-R-POS

LND lioR

54-P-POI

54-P-P02

LNO ROR

LND ROR

VW-UNlf--

VW-R-P02

VW-M-P02

7ooMfj

700FiB

STG X

700MB

0340R

0S30M

700MB

700MB

700MB

0270M

3250M

--- --- 975

045 075 978

OIA ‘- BNDS -

050

---

---

---

---

---

055

070

---

----

---

080

---

085

---

060

---

---

--..

300

075

---

---

---

090

---

976

---

---

----

---

---

972

974

---

---

---

---

---

2960

2914

2893

---

---

---

---

---

2880

2892

---

---

---

---

---

/-- --

15/--

16/--

/----

/-- --

/----

/-- --

/-- --

19/--

17/--

/-. --

/-- --

/-. --

/-. -.

/-- --

CIRC

CIRC

CIRC

----

CIRC

----

CIRC

----

CIRC

CIRC

----

----

----

CIRC

CIRC

----

----

----

-----

----

----

----

----

----

06

15

10

06

08

20

10

10

30

F,B.

.-

--

.-

07

--

Is

--

--

10

--

--

--

05

.-



TROPICAL CVCLONE 12 - 08/12/1200Z TO 08/17/OOOOZ
PuSITION AND FORECAST VERIF1CATION DATA

STCIliM POSIIION 24 AR. ERROR 48 HR. ERRUR 72 HR. ERROR
OIG LAI. LONG. DEG. DISTo DEG. 01S1. DEG. DIST.

------ ------ -------- ------ ------ ------ ------ ------ ------ ------ ------

131800Z

I UOOOCJZ

140600Z
IU1200Z
IU1800Z

i 50000Z
I S0600Z
1512002
151800Z

160000L
I 606002

1612002
161800Z

I 700002

26.7h

2607N
26*7N
26*7N
26e7N

26.7N
26.7N

26.7N
26.8N

26*8N
26.8N
26*8N
26*8N

26*9N

126.8E

126.8E
12608L
126.5E
126.oE

125.UE
12U.8E

124*3E
123.7E

123.2E
12204E
121.3E
120*IE

I 19coE

3UI-0072

357-01s6
338-0126
34u-olsb
329-0162

0U2-0060

013-OOSU
042-0072

022-0078

027-0078
082-0042
094-0078
087-0102

101-0030

--------

--------
------- -
------- -
------- -

-------- -
--------
--------
-..----”.

040-02S2
026-0198
044-0204
047-0270

0U9-0378

------- -

------.. -
------- -
------- -
------- -

------- -
-..------
. --------
------- -

------- -
------- -
--------
------.-

--------

AVERAGE 2U HOUR ERROH - 0090 Ml.
AVERAGE 48 HOUR ERROU - 0260 Ml.
AVERAGE 72 HOUk ERROR - ‘--- MI.
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TROPICAL CYCLONE 14 - 08/19/OOOOZ TO 08/22/18002

1.

11.

OATA
A. STATISTICS

1. NUMBER OF WARNINGS ISSUEO - 16

2. NumtjER OF WARNINGS AITH TyPHOON INTENSITY - 09

3. TOTAL DISTANCE TRAVELEO DURING TROPICAL WARNING PERIOO - 1404 tlI

B. CHARACTERISTICS AS A TYPHOON

10 MINIMUM OBSERVED SLP - 97sM13S AT 20030UZ

28 MINIMUM OBSF.RVEO 700MB HEIGHT - 2908M0 AT 200304Z

3* MAXIMUM SURFACE HINO - 090 KTS (FROM BEST TRACK)
u. MAXIMUM RAOIUS OF SIJkFACE CIRCULATION - 275 MI

OEVELOPflENT
A. INITIAL IMPETUS - FRACTURE OF A POLAR TROUGH ANO AN EASTERLY NAVE

e. ~~ITIAL SURFACE VORTEX
EtlBEUUED VORTEX AT 1812002

20 SURFACE PRESSURE LESS THAN IO06MB

c.
~~On~N~~~~LA!O~~R~~RFAcE ‘JURTEX

2* UP(JN REACHING TYPHOON INTENSITY - ANTICYcLONIC

1110 FINAL DISPOSITION - 13ECAME ExTRATRoF’lcAL
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EYE Flklls C~CLfJNC 14
UtilT- FLT (JBS CIBS

FIX
MIN FLl THKNS

t’lEIHOIJ FLT LVL SFC MIN 700MB LVL EYE OUIEN-
NO. TIME

EVE WALL
PUSIT -ACCV LML WNIJ WNIJ SLP HG1 TT/To FORM TATION OIA CLOUD

---------- --------- -------- -------- -------- --------- ------- ------- --------- ------- ------- ------- ------- ------- ------- ---

I

2

3

4

5

6

7

8

9

10

G II
D

12

13

14

Is

16

17

IB

19

20

21

22

23

2U

1900USZ

1905452

1915UIL

192240Z

1922552

20030UZ

20102UZ

2015002

2015302

2021302

2103252

211115Z

2114582

2115002

2116452

211700:

2118002

2119002

2120002

212100Z

212141Z

212200Z

212315Z

212330Z

2000N

20.21’J

21*4N

22.UN

23,0k

2301N

25*2N

25.8N

26*21v

27.8N

25*lrl

31.SN

32e3h

32*IN

32ti31Y

32e51N

32*UN

32*7N

32*91Y

33e2h

33*IN

33a7N

33*8N

33.7PI

IU7.4E

IU7.3E

IU70SE

IU7.9E

147.5E

14.!3. IE’

148.3E

IU7,8E

IU7.8E

IU7,2E

146c2E

1414.OE

142*3E

14206E

IUI.6E

lu200E

141.6E

IuI.4E

IUI.2E

IUOO9E

IUO.5E

IU0,7E

13906E

139.8E

5U-P-P20

S4-P-P07

vi4-P-fJlJ5

5U-P-P(33

TII?lJS

5U-P-P(33

VM-P-P05

VW-UNKlo

VW-P-F’05

S4-P-P03

54-P-P133

VW-P-P05

VW-P-P05

LND ROR

VW-UNl(--

LND NOR

LNU ROR

LNO RoR

LNO I?OR

LNO NOR

54-P-P03

LNU I(OR

LNil ROR

LN13 ROR

0460M

700BE!

0440M

7oo1’113

STG X

700MB

0340M

0370M

700MB

7oOhlj

3450M

700MB

7oo1’16

045 050 996

Olb(l 05s 986

030 --- 990

0s0 065 988

OIA 03 BNDS 2

055

037

---

057

075

080

---

045

---

----

---

---

---

---

---

060

---

---

---

065

060

---

---

100

125

---

---

---

---

---

---

---

---

----

100

---

---

---

975

988

---

987

978

978

986

---

---

---

----

---

---

----

---

993

---

---

---

---

2954

---

300s

2908

---

---

---

2954

2938

3054

3045

---

---

---

---

---

---

---

3021

---

---

---

/----

12/--

/-- --

16/--

17/--

/-- --

/-- --

/----

18/03

19/--

/-- --

/-- --

/-. --

/--- --

/-- --

/..---

/-- --

/-.. --

/-- --

12/--

/-- --

/----

/----

Cll?c

CIRC

CIRC

CIRC

CIRC

CIRC

----

CIRC

CIRC

CIRC

CIRC

CIRC

----

----

----

----

----

----

----

CIRC

----

----

----

----

----

----

. ----

----

----

----

----

----

----

----

----

05

0s

04

10

10

05

Is

20

20

Is

20

20

F.B.

10

--

F*B.

F.B.

05

--

08

--

Is

--

--

--

--

--

--

--

--

--

F,B*

--

--

--



EYE FIXES CYCLONE 14
UNIl-

FIX
FLT OBS OBS MIN FLl THKNS

l’lEiHL)O FLT LVL
TIIIE

SFC
NO*

MIN 7ooMe LVL EYE ORIEN- EVE WALL
PuSIT -ACCV LVL wNU kNO SLP HGT TT/10 FOFiM TATION OIA CLOUO

----------- ------ - - .- - - - - - - -------- ----- - - - - - - - -- -- - - ------- - -- - - . - - - - - - - . - - ---- --- ---- - - - - --- - - -- -- - --- - -------- - ------

25

26

27

28

29

30

31

32

33

34

35

36

37

38

220000Z

220030Z

2200322

220100Z

220130Z

2201f+5z

22020SZ

220330Z

220400Z

2207302

2209002

2211302

221430Z

221500Z

34,2N

3U.ON

35.ON

34.2N

34*IN

34*31N

34.2N

34.7N

3U.5N

34.7N

36.ON

37.4N

37*!3N

38.4t4

139*6E

139.IE

13YoOE

139.3E

13809E

13808E

13809E

13803E

13306E

137*OE

136*8E

13603E

135.4E

135.3E

LNO RUR

LNO RON

TII?OS

LNo Roe

LNO ROR

LNlj NOR

54-P-POI

LNu ROR

LNO UOR

LNO RQR

vH-p-L--

vw-P-L--

VW-P-L20

VW-R-L--

STG X

700rlB

700MB

7oo~B

700MB

7ootlB

--- --- ---

--- --- ---

UIA 02 BNOS 2

---

----

---

075

---

---

---

---

---

----

---

---

---

---

100

---

---

---

---

---

---

---

---

---

---

992

---

---

---

---

---

---

---

---

---

----

----

---

3042

---

---

---

---

3115

3151

---

/----

/----

/-- --

/-- --

/----

I 3/--

/-- --

/-- --

/-- ..-

/-- --

/----

I 2/--

/-- --

----

----

----

----

----

CIRC

----

ELIP

----

----

----

----

CIRC

----- 20

N-S -- --x

---- 75

--

--

--

--

--

F*B.

--

--

-.

N.F.B.

--

--

-.



TRUPICAL CYCLONE IU - 08/19/00002 10 08/22/18002
POSITION ANU FORECAST VERIFICATION OATA

STORII POSITION 2U HR. ERROR 48 HR. ERROR
uTG LA1.

72 HR. ERROR
LONG. IIEG. O1sT. DEG. DIST. OEG, OIST,

----- . - . -- - - - ---- - ---- - - -- -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- -

I 900002 19*9N 147.5E ------- - ------- : ------- -

I 906002 20.2N 147*3E ------- - -------- ------- -

1912002 20*91’J 147e3E ------- - -------- ------- -

1918002 21.7h 147,6E ------- - ------- - .------ -

2000002 22.bN 148*oE 235-0198 -------- ------- .

2006002 23*8N 148,3E 231-0270 ------- -

2012002 25.4N

---------

148s2E 212-0330 -----..- ------- -

2018002 26.9N 147,6E 209-0186 ------- - -..-----

2100002 2803N 146e7E 165-0186 209-0432 --------

210600L 29*6N 145.7E 149-0204 202-0468 ------- -

2112002 3101N IUU.IE 142-0162 18u-0570 --------

2118002 32*6N 141*7E 136-0228 162-0420 ------- -

2200002 33e9N 139,2E 110-0204 137-0492 --------

AVERAGE 2U HOUR ERROR - 0218 n].
AVERAGE U8 HOUR ERR(IR - 0476 Ml.
AVERAGE 72 HOUR ERROk - ---- Ml.





TROPICAL CYCLONE 16 - 08/25/OOOOz TO 09/03/1200Z

10 GATA
A. STATISTICS

1. NU1’lBEk OF blARNINGS ISSUEO - 39

2. NUNBER OF WARNINGS AITH TYPHOON INTENSITY - 18
3. TOTAL OISTANCE TRAVELEO DURING TROPICAL WARNING PERIOD - 2236 MI

B. CHARACTERISTICS AS A TYPHoON

10 IIINIMUM OB~ERVED SLP - 937MBS AT 3121002

2. tllNlllLIt’1 OBSERVEO 700MB HEIGHT - 25U8M. AT 3121002

3. MAXIMUM sUUFACE wINO - 130 KTS (FROM BEST TRACK)
u. MAXIMUM kADIUS OF SURFACE CIRCULATION - 3S0 MI

I1o OEVELOPIIENT
A. INITIAL IMPETUS - FRAcTIJRE OF A POLAR TROUGH ANO AN EASTERLY NAVE

B. INITIAL SURFACE VORTEX
1. JUNCTION VUNTEX AT 2311300Z

2. SUkFACE PREsSURE LESS THAN 1006tlB

c. 200tIB FLOW ABOVE SURFACE VORTEx

1. [N1lIAL - NEST

2* UPUN kEACHING TYPHOON INTENSITY - NUkTH

111. FINAL OISPOSITION - DISSIPATED OVER LAND
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32N

30N

.28 N

w

s
26 N

24 N

SPEED

26/OOZ-26/06Z

26/06 z-27/OOZ

27/OOZ-27/06Z

27/06 z-27/12z

27/12 z-28/OOZ

28/ooz-28/12z
28/12 z-28/18Z

28/18 Z-29/OOZ

INTENSITY

26/OOZ-26/18Z
26/18z-27/18Z
27/18Z-28/18Z
28/18Z-29/OOZ

TYP HOON ALICE
BLOW UP

2$/ooz

9

BEST TRACK
12

11 1 26/OOZ-29/OOZ AUG 966
A
10

2
\ 71

15 Y i-% 6HRBEST TRACK POSITS
08 I I ll\l I I 1. AIRCRAFT SATELLITE OR
05 a

04 29)00 e
IAND RADAR FIXES

02 I I I \ I I I
% SPEED

~ x INTENSITY
04 I I Ill I I I — TYPHC13N OR TROPICAL STORM
06
08

060
055
060
065

-1-+

I I Ill I I I ---- TROflCAL DEPRESSION

L—i? 6100Z
I

CCC) FORMATIVE STAGE

140E ‘ ti5E k50E



EVE FIXES CYCLONE 16
UN1l- FLT (.)0s 08s ti]N FLT THKNS

FIX METHOO FLT LVL SFC MIN 700flB LVL EYE ORIEN- EVE WALL

__--:::-----:!;:--_-_---::?!!------::!::------_:!:-.--;!:---::!-.-::!---!!:----!:!::--!::!----!!!!!!---!!:--:::::-------

1

2

3

4

s

6

7

8

9

10

1-
ul
1-

11

12

13

Iu

Is

16

17

18

19

20

21

22

23

24

250000Z

250UUOZ

250840z

250910Z

2S1200Z

2S1435Z

252100Z

260330Z

260855Z

260925Z

261300Z

261UOOZ

261430Z

262307Z

270300Z

27Q352z

271030Z

271507Z

280200Z

280317Z

281230z

2814302

282100Z

2902U5Z

18*2N IUU-5L

19*3N IUU45E

20*7fY IUU.SE

21.ON 14U.5E

21*7N 14U02E

22*3N IU308E

2U.3N IU4.4E

2b.3N IU4.3E

2809N IU4.8E

27.5N IUU*2E

27081Y 143.9E

27*9N 143.9E

27*9N IU3.9E

28.UN 14SOOE

28c3N 14503E

28*ON IU5.SE

2801N IU6.OE

27.9N lU509E

27.6N IU5.9E

27a8N IU6COE

27,2N IU5.IE

27*IN 14ue9E

26.8N Iu4.4E

26*5N Iu3.3E

5U-P-P05

54-P-P05

VH-UNK05

VW-P-F’(J2

VW-UNK--

vw-n-Pos

54-P-P02

54-F’-PO2

VW-UriKIO

VW-R-P03

Vkl-UNK--

VW-UNK--

VW-R-P03

54-P-P(J5

5U-P-P(35

llROS

VW-k-FIO

vw-k-Pos

54-P-P05

TIKUS

vw-k-PIJs

VW-R-P02

54-P-P03

5U-P-P03

OU4UM

0460M

IJsool’1

os90t’1

2360M

7130MB

7001’IB

700MEI

0460M

3390M

700HB

700118

7oot16

STG X

700MB

700MB

7ootlti

STG X

337UM

7orJm8

7ooh6

700tlB

040

060

---

---

---

---

060

070

---

046

---

---

0U7

055

055

035

050

---

035

---

---

065

075

. ..-

035

---

---

---

0s0

0s0

000

993

---

988

---

---

978

98S

---

---

---

---

---

987

982

OIA 02 BNDS U

--- --- ---

052 --- ‘--

060 060 981

OIA 03 BNOS 2

(J34 --- ---

0U8 --- ‘--

058 045 966

070 070 968

---

3030

---

---

---

---

2682

2953

,...-

---

---

---

---

2969

2967

---

---

2917

---

---

2813

2819

/-- --

13/--

/-- --

/----

/-- --

/-- --

14/--

15/--

/-- --

/----

/-. --

1-. --

/-. “-

13/--

16/15

/-- --

/-- --

15/--

/-- --

/----

16/--

I 5/--

C1RC

cIec

----

Cll?c

----

CIRC

CJRC

CIRC

----

Chic

----

-...

CIRC

Clfic

----

C[RC

CIRC

CIRC

Cll?c

CIRC

CIRC

CIRC

----

----

----

-----

-----

----

--..-

----

*---

----

----

----

----

----

-“--

.-..

05

05

06

07

30

08

12

10

15

16

10

Is

Is

12

Is

20

Fokl.

F.B.

--

0s

--

--

10

05

--

08

--

--

08

10

--

08

20

12

12

--

30

Is



EVE FIXES CYCLONE 16
UNIT- FLT OBS tlBS F41N FLI THKNS

FIX METHUI FLT LVL SFC flIN 700HB LVL EYE ORIEN- EYE HALL
NO. TIME F’lJsIT ‘ACCY LVL wND WND SLP HGT TT/TO FORM TATION OIA CLOUD ,

-.----- - - - - - - - - . - ------------ - ---------- - -- - . ----- -- ------- - - --------- --- - - - --- - - - - - - - - - - - - -- - - - -- - ----- ----- - - -- - - -- - --

2s

2s

27

28

29

30

31

32

33

34

35

36

37

38

39

40

*I

42

43

U4

45

46

47

48

290U22Z

2909102

291U30Z

292015Z

300300Z

3008s91

3014402

302055Z

310230z

310US2Z

310900Z

31 1200Z

311415Z

312100Z

Olooooz

Ololluz

010133Z

010200Z

010231Z

0103002

010300Z

OI0326Z

010406z

OI05UOZ

27.Ok 143*oE

26.Uti

2601N

25.9h

U2.3E

UI.2E

UO.5E

25*5N 13901E

25*4N 138cOE

2502N 13”7.IE

2502h 135*9E

25*2N 134*8E

2Sc0N 135.OE

2S.2N 133*7E

25*3N 133eOE

25*3N 132*6E

25.3N 13107E

25e2N 130*8E

25e7h 13006E

25.5N 130,6E

25o3h 1300UE

24.5N 130,SE

25*4N 130*uE

25.4N 1300-E

25o4N 13130uE

2505N 130s3E

25*SN 12909E

TIROS

vw-P-P25

VW-H-P(J5

5U-P-POS

54-P-t’05

VW-R-IJIO

VW-R-PIO

S4-P-P03

5U-P-P03

TIROS

V14-R-PIO

v~-~-p--

V14-P-PIO

S4-P-P05

LNO ROR

LNO RDR

LNo ROR

LNO RDR

LNu Rul?

5U-P-P05

LNO Roe

LNO ROR

LNU ROR

ACFT I?DR

sT(j -

0160M

7oofltl

7r30PlB

700hB

0310H

0400H

700MB

7ooMb

STG X

0340M

0380n

700MB

700F18

700HB

Of A -- BNDS .

686

090

---

---

090

---

110

120

075 989

--- ---

070 974

080 972

090 966

--- ---

065 952

080 945

OIA 04 BNOs 3

050

---

092

097

---

---

---

---

---

110

---

---

---

---

050

---

---

045

---

---

---

---

---

080

---

---

---

---

---

---

942

937

---

---

---

---

---

944

---

----

---

---

---

---

2871

2868

---

----

2673

2606

---

---

2606

2548

---

---

---

---

---

2600

---

---

---

---

/-.. --

/-- --

15/--

16/--

/-- --

/-- --

lu/--

15/--

/-- --

/,.- -.

16/--

I 9/--

/-. --

1----

/-- --

/-- --

/-- --

16/--

/-- --

/-- --

/----

/-. --

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

cjRc

CIRC

CIHC

CIRC

CIRC

----

----

----

----

----

CIRC

----

-----

CIRC!

CIRC

----

----

----

----

--..-

----

----

----

----

----

----

----

----

----

----

II

10

20

20

12

20

10

20

19

15

17

15

10

20

Is

25

2s

05

05

10

--

05

10

--

10

10

08

--

-.

--

--

--

08

--

--

0-l

--—.
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EVE FIXES CYCLONE 16
UNIT- FLT OBS 00S HIN FLT THKNS

FIX MEIHOU FLT LVL SFC MIN 700flB LVt EYE ORIEN- EYE WALL
NO. T1tIE PUSIT -ACCY LVL WNO WNO SLP HGT TT/TU FORM TATION DIA cLOUO

------- ------- ------- ------- ------- ------- ------- ------- --------- ------- ------- ------- ------- ------- ------- --------- -----

121

I 22

I 23

124

125

126

127

128

129

I 30

131

132

133

134

I 35

I 36

137

138

139

140

141

142

143

144

020857Z

020900Z

020900Z

020923Z

020958Z

021000Z

021000Z

021 Iooz

021 125Z

021200Z

021200Z

021300Z

021400Z

021u19Z

0215002

021500Z

021500Z

021800Z

021900Z

022000Z

022051Z

022100L

022200Z

022237Z

2604N 12u05E

26*3N 12u02E

26*3N 12uoUE

26.4N 12u.SE

260UN 12U03E

2602N 124.UE

26*UN 124*UE

26-UN 12402E

26*UN 124*IE

26,3N 123.8E

26.2N 123.8E

2603N 1230SE

26*3N 123*3E

26*2N 123*5E

2603N 123alE

26*SN 123.3E

2603N 122c9E

26*3N 1220SE

26*2N 12203E

26o3N 122*2E

26.3N 121,6E

26*3N 121.8E

26.2N 121.SE

26e3N 12105E

LND RDR

VW-UNl(--

LNU ROR

LND RoR

LNcl RoR

LNO RoR

LNo RoR

LNO HDR

LNO ROR

LNO ROR

LNO RoR

LNII ROR

LNO RDR

vi4-R-Plo

LNO ROR

SHIP ROR

LNO ROI?

LNO RoR

LNO ROR

LNO ROR

SHIP ROR

LND ROR

LNO RDR

5U-P-P05

. ..-

0530M ---

---

---

---

---

---

---

---

---

---

---

----

0530M ---

---

---

---

---

---

---

---

---

---

700MB 095

---

---

---

---

---

---

---

---

---

---

---

---

..-

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

. . .

---

---

---

---

---

---

---

---

---

---

---

954

---

---

---

---

---

---

---

---

---

----

---

---

---

---

---

---

---

---

---

---

---

---

---

2740

/-- .-

/-.. --

/-- --

/-- --

/----

/-- --

/----

/-- --

/-- --

/-- -.

/. . “..

/
-- --

/
-- --

/
-- -.

/
..- *-

/
-- --

/
-- --

/
-- --

/
-- --

/
-- --

/
-- --

/
-- --

/
-- --

16/--

CIRC

----

----

CIRC

CIRC

----

----

-...

----

----

----

CIRC

CIRC

CIRC

CIRC

----

----

CIRC

----

----

----

----

----

ELIP

----

----

----

----

----

----

“---

----

N-S

Is

Is

16

Uo

40

3U

40

3s

20X12

05

--

--

07

0s

--

--

--

--

--

-.

--

--

to

“.

-.

--

.-

--

--

--

--

--

--



EYE FIXES CYCLONE
UNIT- FLT 0Bk6 00s

FIX
MIN FLT THKNS

METHOD FLT LVL SFC MIN 700?4B LVL EvE ORIEN- EYE WALL
----:::-----::::--------:::::------::~::-------:::----:~:---:~~---:::---:::----~~[::--:::;----:~::::---::A CL:::-(l -----

1us 022300Z 26.2N 121.5E LNO RDR --- --- --- --- 1-- -- ---- --

146 030000Z 26*2N 121.2E LND RCIR --- --- --- --- -- --I ---- -.

147 030100Z 26.2N 121*oE LND ROR --- --- --- --- -- -./ ---- --

148 03010UZ 26*3N 121.3E s4-R-PIo 7oorlB --- --- --- --- -- -- ----/ --

I 49 03034SZ 26*SN 120.5E LNO RDR --- --- --- --- -- -- ----/ -.

I 50 030445Z 26*SN 12002E LNO RDR --- --- --- I--- -- -- ---- --

1-
Ln
-1



TROPICAL CYCLONE 16 - 08/25/OOOOZ TO 09/03/1200Z
POS1TION ANO FURECAST VERIFICATION DAIA

ST’OkM POSITION 2U HR. ERROR 48 HR. ERROR
DTG LAT. LONG.

72 Hi?. ERROR
OEG. DIST. OEG. D!ST. OEG. DIST,

- . - . - - - - - - - - - - - ------------ - --- - - - - - - - - -- ----- - --- - ------------- - -- -

250000Z
250600Z
251200Z
251800?

260000Z
260600Z
261200Z
261800Z

2700002
270600Z
271200Z

271800Z

280000Z
280600L
281200Z
2818004

2900C)OZ
29C600L
29120CJZ
291800Z

300000Z
300500Z
301200Z
301800L

Ooooz
L)600Z
12002
1800Z

Ooooz
UI0600Z
01 1200Z
01 1800Z

020000Z
020600Z

18.2N

19.13N
21.6N
23*5N

25.3N

26,8h
27.5N

28.2N

28*UN
28.3N
28*ON
27*8N

27.7N
27.4N

27e2N
27*ON

26e7N
26.5N
26.2k
26,0N

25.7N
25*4N
25*3N
25.2N

25*2N

25.2N
25.3N

25.3N

25.4N
250bN
25e8N
26*ON

26e2N

26*3N

144*UE
IU4,5E
IUU,5E

14U.UE

IUU,UE

144.IE
IU3.9E

14u,3E

IU5.2E
IU5.5E
IU601E

146*OE

145.9E
145*5E
145.IE
IU4,5E

43,6E
42.7E
41.7E
uO.8E

39.7E
3&.5E
37.5E
36.4E

3S.3E
3U,2E
33.IE
32,0E

30.9E
129*8E
128*7E
127*5E

12603E
125.IE

------- -
------ --
- -- . -- --
------ --

180-0228
175-OIUU
000-0096
301-014U

317-0210
313-0366
313-03SU
310-03U2

012-0246
028-0222
OU7-0138
059-01S6

065-0192
074-0222
071-0294
076-0276

075-0252
092-0252
094-023u
L)33-005U

OU3-008U
015-0090

013-0132
018-0096

021-0150
011-0102
024-0102
028-0168

0U9-0132

033-0078

------- -
------- -
-,----- --
------ --

------- -
------- -
------- -
------- -

------- -
282-0156
323-0474
316-0606

313-0546
316-0684
317-0744
314-0708

035-0642
------- -
------- -

------- -

------- -
------ --

------ --
------- -

080-05U0
--------
------- -

038-0156

041-0226
02s-0282

028-0360
033-0324

037-0U02

047-0402

------ --
------- -
------ --
------- -

------- -
--------
- - - -- - --
------- -

------ --
------- -
------- -
------- -

------- -
316-04U4
------- -
------- -

.------ -
------- -
------- -
------ --

------- -
------ --
------- -
------ --

------ --
------- -
------- -
------- .

------- -
------- -
------- -

0U4-029U

------- .

039-0570



TROPICAL CVCL(INE 16 - 08/25/00002 [0 09/03/12002
PUSITION ANO FIJRECAbT v’EHIF]CAIICJN OATA (cONT)

STOnrI POSITI(JN 24 rIli. ERR(IR 48 HR. ERRuR 72 HR. ERROR
UIG LAI. LONGo IJEG. IllST. OEG, OISTo DEG. uIST,

------- ----.-- ------- ------- ------- -------- ------- ------- ------- ----

U2120UZ 26.4N 123.SIE 033-0078 OUY-i1438 ---.--- -

021800Z 26,3N 12205E 026-005U 050-0642 046-068U

030000Z 26.3N 121,2E 033-0096 054-0S46 --------

030600L 2603h l19e8E 034-0(.)8u 06u-0090 058-0990
u31200Z 26.3k 118*5E 031-0114 036-01S6 ------- -

AVERAGE 24 HOIJK ERRLIR - 0170 Mle
AVERAGE UE Ht.iUR EkkOR - 0U34 MIO
AVERAGE 72 HOUR ERRLIli - 0596 PII.



!s ‘~’ ‘“’ ,p,““

lLJ

13s !61

,/: . . 1?7

926
,& ,y,. 2% .274 .3*,

28

‘?””$132

,Q 4% ,,$”
.@ %0 .4%

49 “

--*- t40~-~ ~;, 51 ; -~ 0 4W c
/2 .

{u?k~:

.,.
TYPHOON ALICE 170.

25 AUGUST
+.. .

03 SEPTEMBER 1966
,t,.

. . .
.:
~,
k

,.=;L..I-..L... ,L. I ..



35N

TYPHOON ALICE
BLOW UP

24 HR FCST POSITS
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TI?(JPICAL cYcLONE

1. DATA
A, sTATISTICS

1. NUP*BER OF WARNING’

8- 08/30/06002 To 09/09/OOOOZ

ISSUED - 39

2* NUMSLR OF WARNINGS AITH TYPHOON INTENSITY - 24

3* T(IIAL OISTANCE lt?AVELEil OURING TROPICAL WAWNING PERIUO - 2358 MI

B. CHARACTERISTICS AS A TYPH(JON

10 MINIMUtl OB~EKVELI SLP - 917MBS AT 0U2200Z

2. MINIMUfl (.JBSLNVEU 70iJMB HEIGH1 - 2353N. AT 042200Z

3. MAXIMUM SIJkFACE wIND - 150 kTS (FROM BEST IRACK)
u. MAxIMuM RADIUS (IF SURFACE CIRCULATION - 600 Ml

11. OEVELOPHENT
A. INITIAL IMPETUS - UNSTABLE EA51ERLV WAVE UNDER 20011B O.IVERGENCE

0. INITIAL SURFACE VOftTEX

I* JUNCIION VORIEX AT 300000Z
2. SURFACE PRESSURE LESS THAN Ioo7mR

c. 200MB FLOW ABOVE SURFACE VORTEX

I* INITIAL - SOUTH

2s UPON REAChlNG TVPHI)I.IN INTENSITY - AN1lCYCLONIC

111. FINAL OISPUSITILIN - BECAME ExTRATW’UPICAL
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EYE FIXES CYCLONE
UNIT- FLT 0B!8 OBS IIIN FLT THKNS

FIX METHUO FLT LVL SFC MIN 700FIB LVL EYE ORIEN- EVE WALL

----:::-----::;:--------!::!:------:::!:-------:::----!!!---!:!---::!---!!!--.-!!!::--::!:----::!!::---:!:--:!:::-------

1

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

lb

17

18

19

20

21

22

23

3000302

302330Z

310300Z

310730Z

3309002

31 1750Z

312130Z

3123302

OI0226Z

010415Z

0108132

010857Z

0115002

0121302

0203002

021000Z

0210UUZ

0213072

021430Z

022100Z

0302102

03044UZ

0309072

24 0314002

12.SN IUU05E

13*2N 141*IE

130SN 1UOc6E

13*6N 140.IE

1403N 13906E

1503N 138.3E

16*ON 13706E

16*sN 13701E

1607N 137.oE

1700N 137*OE

17*5N 136eOE

18*IN 13Se9E

19*IN 13503E

20.2N 134*6E

2008N 133.9E

21*8N 133*3E

22-IN 13209E

22*IN 132c5E

22e2N 132*IE

22.8N 131*3E

2301N 130eSE

23*5N 130.OE

23e3N 129.5E

23*8N 12900E

s4-P-P--

54-p-p--

54-P-P03

vU-R-PIO

VW-P-P05

VW-P-PIII

5U-P-P02

54-R-p--

51J-P-POI

TIROS

ACFT RoR

VW-P-P02

VW-R-P06

54-P-P03

54-P-P03

VW-UNKIS

V14-R-P03

Vid-UNR--

VW-R-P02

54-P-p02

54-P-po2

TIROS

VW-R-P05

VW-R-P05

0460M

0460M

0460M

0390H

0280M

7001’IB

700HB

7t30M0

700HB

STG X

0230Fl

700MB

700HB

700MB

0490M

700HB

700MB

700HB

STG X

0320M

3460M

---

045

050

---

---

050

050

---

06S

020

040

045

---

045

---

050

---

060

003

997

994

---

983

990

974

---

965

91A 04 BNOs 2

---

055

078

I 33

I 00

---

045

-..

045

120

100

OIA 04 BNOS 4

--- 090 ---

---

125

---

I 00

I 00

.-.

045

---

---

080

065

---

95 I

---

927

920

---

---

---

---

938

934

045 -.. ---

---

---

---

---

3040

2987

2881

---

2812

---

---

---

2448

2457

---

---

---

---

2548

2512

---

-..

/.- .-

1-. --

/-- --

/-- --

18/11

12/03

16/--

/-- --

17/10

/-- --

/-- .-

/--- --

21/--

16/--

/.- --

/--- --

f-- --

f-- . .

17/--

t9/--

/-. --

/. . --

----

C]RC

CIRC

..-.

CIRC

ELIP

ELIP

----

CIRC

----

CIRC

CIRC

CIRC

CIRC

----

CIRC

. ..-

CIRC

CIRC

CIRC

CIRC

CIRC

----

----

----

NW-SE

NW-SE

---- ,

----

----

..-.

. . . .

----

----

----

----

----

----

30

30

15

36X25

30X I 5

25

14

19

20

Is

16

12

30

Is

28

20

--

-.

F*8.

--

.-

03

. .

--

10

--

--

07

05

05

--

08

--

07

05

0s

07

10



--

80

..

--

Lo

80

80

so

so

so

.-

--

-.

so

.-

.-

..

..

--

60

60

60

.-

----

----

----

----

----

----

----

.-..

----

-----

...-

2M1O

----

....

3M1O

0M13

!ltl13

WI13

3M13

3M13

....

.-..

----

W13

----

----

....

.-..

-...

NIL)

W113

..-.

----

/ .--w

--/.-

/ ----

/ .--.

/
----

/ .---

/ ----

--/8I

/ ----

/ ----

/ -*.-

/ -.--

t -.-.

--/61

--/.-

/ -...

/ --..

--,’--

--1--

/ ----

[ ----

/ ..--

/ -.--

---

-..

---

---

---

---

---

ILC?

---

---

-..

---

---

LittZ

---

---

---

---

-..

---

---

---

---

---

...

---

---

---

---

---

OZ6

---

..-

..-

---

---

---

---

---

Ocl

---

---

---

---

---

---

---

---

Ozl

---

tSON8SOVIO

---

---

---

---

tIZ6

-..

---

---

---

---

---

----

---

---

------

---

---

---

021

.-.

---

---

---

---

---

---

---

---

---

---

---

090

..-

---

---

---

...

---

.-.

---

---

91400L

x31s

f31iOoL

NOMON1

tl(ltlON1

MMON1

808ON1

MCILION1

UatlON1

8080N7

COd-d-hS

tlO?JON1

sol!11

808ON1

808ON1

M08ON1

tJOMON1

EOd-d-fiS

Hak!QN1

808QN1

MOMON1

808ON1

M08ON1

808ON-I

808aNl

MOM13N1

MOMON1

38”9?1N6”CZ

3Z”LZIN8”CZ

30”LZIN8”CZ

3Z”LZIM6”cZ

3C”LZINW*CZ

3C*LZIN8”cZ

3C”LZIN8”CZ

3tI”LzlNe”cz

3S*LZIN8”CZ

30”8ZINO”CZ

3FI”LZIN8”CL

38”LCINe”cz

J6”LZINR”CZ

31*8Z)N8”CZ

36”LZIN8”CZ

30*8ZlN9”CZ

3E”8ZINL”CZ

3C”8ZIN8”CZ

3C”8Z1N9”CZ

3iI*ff21NL”CZ

3S”8ZIML*CZ

3S*9ZINL”CZ

38”f?ZlNL”CZ

30”~21NS”CZ
-------------------.----------------------------------------------------------------------------------

Zoosotlo

Zsscoilo

Zoccoilo

zoocotia

Zsszoilo

Zszzotlo

Zszzotlo

zsozafio

Z8SOOt?0

Zzcootlo

Z8SZZC0

ZLZZZCO

Zoozzco

Zllzlzto

Zozlzco

Zooozco

Z9Z61C0

Z8S81C0

zoi8tco

ZI081E0

Z6ZLIC0

ZS191C0

ZLZSICO

Zllctrlco
,----------

et

LtI

911

Stl

Iltl

Et!

Ztl

1*

Ot!

6C

8C

Lt

9C

SF.

flc

cc

Zc

Ic

Oc

6Z

9Z

LZ

9Z

Sz
.--------

017033vlatiolLvlnuoiailii19Hd3SON!.1ONM
llVM3A3

7A-IA33v-lISfJdIlufl“ON
-N31Li0~A~lA1OMOOLNIWOis7A-I

SN!4H1
llJ00H13w

114NIWS80S90
X14

llJ-llNn
913N013A3S3x133A3



EYE FIXES CYCLONE 18
UNIT- FLT OBS

FIX
OBS MIN FLT THKNS

HETHOD FLT LVL SFC MIN 700tlB LVL EYE ORIEN- EYE vJALL
NO. TIME POSIT -ACCY LVL UND HND SLP HGT TT/TO FORM TATION DIA CLOUD

-.----- -.----- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- ------- -

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

0U0700Z

040720Z

040800Z

040830Z

040920Z

040925Z

Oujoooz

041 Iooz

041200Z

041245Z

0413002

041325Z

041350Z

0414002

041s082

041530Z

0u1600Z

0417002

041730Z

041800Z

041830Z

0419002

041900Z

0419292

24.ON 126.6E

24.ON 126.SE

2400N 12604E

2400N 126*3E

24.ON 12Fi.3E

23.9N 12606E

24.IN 126.3E

24.oN 126.2E

24.ON i26.lE

24.IN 126.2E

24.IN 126.OE

2U.ON 12s08E

24.IN 12S.7E

24.IN 125*9E

24.ON 12S.9E

24.2N 12s.6E

24.2N 125.7E

24.2N 12s.3E

24.2ti 125.9E

24.2N 125.6E

24.3N 12S.7E

2402N 12S.6E

24.3N 12S.7E

24.4N 125.6E

LND RDR

LND RDR

LND RDR

LNO RoR

LNO ROR

VW-R-POZ

LNO ROR

LNO RDR

LNO RoR

VW-R-F--

LNo ROR

VH-R-POS

V14-R-F--

LNo ROH

LNo RoR

LNO ROR

LNo RoR

LNO ROR

LNO RoR

LNO ROR

LNO RoR

LNO ROR

LNO ROR

LNO ROR

0400t4

2770H

---

---

---

---

---

070

---

---

---

---

---

080

----

---

---

.-.

---

-:-

---

---

---

---

---

---

----

---

---

---

---

085

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

----

----

---

---

---

---

---

---

---

---

---

---

---

---

---

---

.-.

---

---

---

---

---

---

---

---

---

---

---

---

---

---

.-.

---

---

---

---

---

---

---

---

---

..-.

---

---

---

---

---

---

---

---

/-- --

/-- -.

/-- --

1-- .-

/-- -.

/-. --

/-. --

I-. --

I-- -.

/-. --

. . /-.

/-- -.

/-- -.

/-. --

/.- --

--1--

/-- --

/-- -..

/-- --

/-- --

/-- -.

/-- --

/-- --

/-., --

----

----

----

----

----

CIRC

----

----

----

----

----

ELIP

----

----

----

.-*-

----

----

----

.-..

----

----

----

----

----

NW-SE

-.

--

--

--

.-

34 14

--

--

--

--

--

35X32 07

.-

-..

--

-.

--

--

--

--

--

--

--

--



LYE FIXES CYCLONE 18
UNll- FL1 UBS (IBS IIIN FLT THKNS

FIX HEIHUD FLT LVL SFC tlIN 700HB LVL EVE OHIEN- EYE wALL
--_-:::-----:!::_-_---__~::::------:::::-------\::----:~:---;::-__:\:---;::----::!::--::::----::::::---:!:--::ouo

-------- --
73

74

75

16

77

78

79

00

BI

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

042000Z

042000Z

042000Z

042026L

042100z

042100Z

042159Z

042200Z

0U2215L

0U2227Z

042321Z

042325Z

Osooooz

050028Z

0500S9Z

0s01 Ioz

0SO127L

050200Z

050200Z

050207Z

050225Z

0502S8L

050300L

050332?

2404N 125*6E LND RDH

24*3N 12S*6E LND RON

2502N 1250SE LNO ROR

24.41! 125.6E LND ROR

24*3N 125s6E LNO RoN

24*4I! 12s*sE LND RDR

24.UN 12s.lE LNLI RDR

24.6N

24*5N

24.4N

24e5h

24,4tu

24*4N

24*Uh

2U.UP4

24*7N

24.SN

25*2E

25.3E

2S.4E

2S..3E

2502E

25*2E

25,2E

25*2E

2S*2E

2S.2E

5U-P-P02

LNo RoR

LNO RDR

LNiJ RDH

LNO RON

LNo ROR

LNO ROR

LNO RDH

LNO RDR

LNil RDR

24*8N 123*IE 514-P-P(3s

24,8(Y 12U09E LNO RON

24.5hI 125.2E LNO fiDR

2406iM 12sc2E LNO RDR

2408N 12S03E LNLI ROR

24*8N 124*9E LNO kill?

2409N 125*3E LN(.I Roli

700MEI

700HB

---

---

---

---

---

----

---

120

---

---

---

.“.

---

---

---

---

---

120

---

---

---

---

---

---

---

---

---

---

---

---

---

080

---

---

---

---

---

---

---

---

----

U80

---

---

---

---

---

---

---

---

---

---

---

---

---

917

---

---

---

---

---

-...

---

..-

---

916

---

---

----

..-

---

---

---

---

---

---

---

---

---

2353

---

---

-..

. . .

---

---

---

-..

---

2377

---

---

---

..-

.*-

---

--/-..

/----

/-- --

/-. --

/-- --

/-- --

--/--

16/--

/-- --

/-- --

/-- --

--/--

/-- .-

..-/--

/-- --

--/--

--/--

16/--

/----

/-- --

/-- --

/-- --

/-- . .

/..-. --

----

----

-----

----

----

----

----

ELIP

CIRC

----

..-.

----

----

----

----

“---

----

ELIP

----

----

----

----

----

----

NW-SE

----

NE-SW

--

-.

--

06

-.

--

--

30X20 05

-- *-

. .

--

.-

--

--

. .

.-

--

30X20 ‘-

--

--

--

. .

--

-.



EVE FIXES cVCLONE 18
UNIT- FLT OBS 00s HIN FLT THKNS

FIX METHOD FLT LVL SFC MIN 700MR LVL EVE OI?lEN- EVE WALL
NO. TIME PuSI T -ACCV LVL UN(.I WND SLP HGT TT/TD FORM TATION 01A CLOUD

----------------- --------- ---------- -------- -------- --------- -------- -------- -------- -------- -------- ---------------- ----,

97

98

99

I 00

101

102

103

I 04

10s

I 06

107

I 08

109

110

Ill

112

113

114

115

116

117

118

119

120

0503UOZ

050U02Z

050430Z

0504302

050U31Z

05051 Uz

050S32Z

050600Z

050602Z

0507202

0507302

0S0800Z

0508002

050824Z

0508302

0508UOZ

0508s61

0509002

050900Z

0S0930Z

051000Z

051020Z

051 IOOL

051 Iooz

2406N 125*OE

25-ON 12S03E

24*8N 1211*8E

24.8N 124*7E

25*ON 12’S03E

24*SN 12uoSE

24*9N 125*IE

24*9N 12u.8E

2US9N 125.2E

25aON 12sooE

2501N 12u06E

2409N 12s*IE

25*IN 12U06E

2501N 12SOOE

25*IN 12u*IE

25elN 12UC9E

25*ON 125eOE

25eON 12u08E

25*2N 124,6E

25*IN 124*6E

2502N 12u*6E

25*2N 12u.7E

25sIN 12406E

2502N 12u05E

LNO RDR

LNO ROR

LNO RoR

LNo ROR

LNo RDR

TIROS

LNO RoR

LNO ROR

LNO ROR

LNO RoR

LND RoI?

LNO RoR

LNO ROR

LNO RoR

LNO ROR

VW-I?-PIIJ

LIMO RoH

VW-R-POI

LNO Rol?

LND liOR

LNo ROR

LNO RDR

vH-P-P--

LNO RDR

STG X

0370n

0370M

700MB

---- --- --

--- --- ---

--- --- ---

--- --- ---

--- --- ---

DIA OU BNDS 4

---

---

---

---

---

---

---

---

---

---

---

03s

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

0s5

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

/-- “-

1. . -.

/-- --

/-- --

/-- --

/-- --

/-- --

/-- --

/----

/-- --

/-- --

/----

/-- --

/----

/-- --

/-- --

/-- --

/----

/-- -.

/-- --

/-- --

/-- --

/-- --

----

----

----

----

----

----

----

----

----

----

----

----

----

----

----

----

ELIP

----

----

----

----

----

----

-.

--

--

--

--

--

--

--

--

--

--

--

--

--

.-

--

Nw-SE 37X26 10

2R

--

--

--

--

--



EYE FIXES CYCLUNE 18
UN1l- FLT OBS 08S MIN FLT THKNS

FIX IIEJHUO FLT LVL SFC flIN 700MB LVL EYE ORIEN- EYE WALL
No. TIME PIJSIT -ACCY LVL WND WND SLP HGT TT/TD FORM TATION DIA CLOIJD

---------- - - - - - - - - - - - - - . - - --- - - - - - -- - - ----- - - --- - - - -- - - - - --- - - -- - - - - - - - - . - - - - - - -- - -- -- - - - - --- - - - -- - - - - - - -- - - - -- - - - - - - - - -

121

I 22

123

124

125

126

127

I 28

129

130

1-
-
* 131

I 32

I 33

134

I 35

136

137

138

139

140

141

142

051200Z

0514002

0516302

0516512

051730Z

051753Z

0518002

05213UZ

060202Z

060425z

060600Z

O6O1OOZ

0607SSZ

060825Z

0608~oz

0608~oz

0609UOZ

0610UOZ

0611002

0611004

061U30Z

062122Z

25.3N 12uoUE

2502N 12u.2E

25.3N 12u.2E

25.2N 123.9E

2502N 123.8E

25.4N 123.8E

25.UN 12.?..9E

25.SN 123.6E

2S06N 122*9E

25061Y 122.9E

2509N 122,sE

2S.9N 122.UE

26.ih 122*UE

26.2N 122*3E

76*OIY 122.IE

26.ON 122.2E

26.ON 12200E

2E..ON 12200E

26*2N 12109E

2600N 121.9E

26.3N 121.UE

26.8~ 121.IE

LNO RDR

VW-R-PO!

LNO RD14

LNO ROR

LNO Rol?

LNO RDR

LND kDli

5U-P-P03

5U-P-P02

LNCI RDR

LNO RDR

LNO ROR

VW-R-P(15

v14-R-Pc15

LND R13U

LND lioR

LND Roil

LNO ROR

VW-UNK--

LNO kOU

vn-k-F’os

5u-ti-Po2

700M!3

030UM

7oonB

0660iM

7ooHb

700MB

700H9

---

---

---

---

---

---

---

086

100

---

---

---

----

03s

---

---

---

---

---

---

---

085

---

---

---

---

---

---

---

---

070

---

---

---

. . .

035

---

---

---

---

---

---

-...

Ouo

---

---

---

---

---

---

---

93h

936

---

---

---

---

---

---

---

---

---

---

---

---

---

----

---

----

---

---

---

---

2551

2548

---

---

---

---

---

----

---

---

---

---

---

---

---

/-- --

/----

/-- --

/-- --

/-- --

/-- --

--/--

16/--

19/--

-./--

/----

/-- --

/-- --

/-- --

/-- --

/----

/-- --

/-- --

/-- --

/-- --

/-- --

/-- --

----

ELIP

----

----

----

----

----

ELIP

ELIP

----

----

----

----

ELIP

----

----

----

----

----

-----

ELIP

CIRC

Nw-SE

NE-SW

N-S

N-S

N-S

----

--

40X28 05

--

--

--

--

--

35X20 20

30X2S Is

.-

. .

--

--

36X30 ‘-

.-

--

--

--

--

--

x-- -- --

20 .-



1-
.l
0

TI+OPICAL cYCLONE 18 - 08/30/06002 10 09/09/00002
POSITION ANU FJKECAST VERIF1cAllCIN DATA

Slonrl P(ISI1l(JN 24 Hti. ERRUk 48 Hh’. LI+k(lR
uTG LAI.

72 Iii+. ERROR
LONG. LIEG. LIIST. LJEG. 01S1. (IEG. C)IST.

---- -- -- . --- - -------------- - . - - - - .------ - ----- - ------------------ -- -

310000f

310600Z
31 1200Z

31 180(JL

OIOOLIOL
UI0600L
01 1200f
0118002

0200302
020600Z
021200Z
02180LIZ

030000L
030600L
(J31200Z

031800L

(JulJlj~ljz
040630L
041200Z
rJ41800z

0500001
050ElooL
U512JOZ
(J51800Z

Utiooocz
060600Z
0612001
U61800L

0700002
0706002
0712302
iJ71800z

060000L
U80bOOL

13.2N
1308N
lU.bN

15.QN

16.5N
17*6N
18.6tY
19.6N

20.UN
?I.2N
21.8N
22*5h

22.9N

23.2N
23.5rx
23.7N

23.tlN
23.8N
23.9N
?u.2N

2U.7N

?5.UN
25*IN
25.?N

25*sk
25.9N
2ti.2N
26.6N

27.3N
28.bN
3G.lri
31.UN

141*IE
luu.2tj

13!4.2E
138.?E

137.2E
136.3E
13S.7E
135.oE

13u.3E

133*6E
132.8E
131*9L

130.9E
130.IE

129.3E
128.QE

127.7E
126.9L
126.IE
125*UL

125.IE
125.OE
124,5E

123.9E

123.IE
122.3L
121.8L
121.3E

12C.5L
119.bE
119.~E

12LJ.3E

121.3E
122.4L

------- -
075-0108
059-o12G

067-0162

160-008U
157-0120
142-0066
IU6-0060

3UI-U05U

054-0012
353-0102
3’30-01 Iu

024-0102
007-0102
Oo(.1-oluu
000-0162

349-0102
333-0102
3U5-0090
314-OOHU

295-0091-
303-0060
262-uo42
30b-G12C

013-OOSU
0U6-II08U

iJ61-lJlJ91s
073-OO”IR

0137-01U2
IK16-(J(J72
108-0108
108-o12G

19b-0210
212-02d8

--------
------ --
------- -
------ --

------- -
--- - -- - -
------- -
------- -

161-0168
160-0174
090-00s4
072-0072

026-0192
026-0138
358-0282

003-0336

014-0276
003-0270
001-0354
004-0384

311-0150

290-0186
293-0174
290-020U

287-11216
330-0120

33b-ol14
33U-G20U

CU9-0198
073-(!21b
094-0222
121-olbo

120-017b
157-0138

------- -
------- -
------ --
- - --- -- -

------- -
------- -
- -- - -- --
------- -

------- -
------- -
------ --
------- -

------- -
129-0168
------- -

050-0288

--------

018-0330
--------

017-u558

------ --

009-0468
------- -

021-0630

- -- --- - -
- -- - -- - -

------- -
- -- --- - -

------ --
------- -
-.----- -

- ---- - - -

--------

092-0258



TROPICAL CYCLONE 18 - 08/30/0600Z TO 09/09/ooooZ
PLJSITILIN AND FOREcAST VERIFICATION OATA (CONT1

STOt+II ROSIIIUN 2U HR. EI?kUR U8 HR. ERRI)k
uTG

72 HR. ERROR
LAI. LUNG. OEG. DIST. OEG. DIST. DEG. OIST.

. - - - -- - - - - - - - - - - -- - ------------- - - - - - - - - - -- - ------------- - - - - - - - -- - --

081200Z 3u.9t’J 123.5E ------- - 128-0162 ------- -

AVEkAGE 24 HUUk ERROR - 0103 Ml.
AVERAGE U8 H(JUk ERROR - 0198 MI.
AVERAGE 72 HOUR ERRoR - 038S MI.
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TkUPICAL CYCLUNE 23 - 09/11/lt100Z lu 09/18/00002

1-
U
u

1. tiATA
A. STATISTICS

1. NUMt!Ek OF wAkNINGS ISSUEII - 26

2. NlJilt3EK UF WARNINGS AITH TYPHUON lNTktYSITY - 16

3. lUiAL DISIANCE lRAVELEU OUKING TROPICAL MA~NING pERIOIj - 113~ f.1]

8. ChARACIEKISTICS AS A lYPHOON

10 tllNIt’luM utjSEKVEu SLfJ - 9u3Mi3S AT 150330z

2* MINIMUM (JbbEKVED 7GOPIB HEIGHT - 259uK. AT 150815Z

3. F?AhlillJM SUkFACE wIND - 115 KIS (FROM BEST lkAClf)
u. MAXIPIUtl RAOIUS (JF SURFACE CIRcl)LATION - 400 MI

11. DEVELOPMENT
A. INITIAL IMPETUS - L(JW LEVEL SURGE INT(I cVcLONiC cli?cULATION FROM THE
SOUTH WIIH SU13SEL)LJLNT IjlVERGENcE AI 2ooMfj LLvEL

ti. INITIAL SURFACE VURIEX

1. JUhJCllUh VIIMIILX AT 1000002
2. SUkFACE HRESSURE LESS THAN IO06ML.I

c. 200t4tl FLOW AbOVE SURFACE klJRTEX
1. INITIAL - SOUTHEAST

29 UPON kEAChlNG TYPHOON INTENSITY - EAST

111. FINAL IIIsP(JSITION - BECAME EXTRATRUPICAL
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85
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5

19N / /

80
/
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u -

TYPHOON ELSIE \ \\ $
18N_ BLOW UP

\
BEST TRACK 70 6 55

4

11/182-14/002 SEPT 1966 \ 2 5
h

_!EmQ

;5

I.?/ooz

) \ ( :/ ~ /

A4

i-

~ 6 HR BEST TRACK POSITS
AIRCRAFT SATELLITE OR

a .3 /
\ -~

/
/

A LAND RADAR FIXES(7N
X SPEED

%% INTENSITY
— TYPH03N OR TROPICAL STORM
---– TROPICAL DEPRESSION
~ FORMATIVE STAGE \

.- ~—u —

16N

12CJE 121Eli4E li5E I16E I17E I18E I19E



1-
.l
m

EYE F1XE5 CVCLONE 23
UNIl- FLT LIBS OBS MIN FLT THKNS

FIX MEIH(JD FLT LVL SFC MIN 7oclflB LVL EYE ORIEN- EYE WALL

.---!::-----:!::-------.:::!:------:::::-------:!!----:!:---::!---::!---!::----:!!::_-!!:!----!::!!:---:!!--!:!!:-------,

I

2

3

u

5

6

7

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

24

12CJUOOZ

1210292

121b06Z

1216502

121710Z

122105Z

I 303002

I 3053UZ

1308002

131357Z

131s152

132150Z

I 322281

Iu0325Z

IU0821Z

IU14S5L

IU1600Z

IU2135.?

1423002

150200Z

I 503002

1503002

1503302

1s04002

18*St* 118.2E

17.6N 118.OE

17.oN 118.oE

17.31* I1801E

17.5N 118.OE

18.oN 117.9E

18.31N 117.6E

18.5N 117.5E

18*6N l1705E

19.ON 117*OE

18.8N 117.4E

19.51Y 117.3E

19.6N 117.4E

20.IN 117.6E

20.4N 117.6E

20.7N II?*9E

20.9N 117.bE

21.3h I1707L

210UN 117.7E

21.5N 117.8E

2105N 117.9E

21.6N 118.oE

21.4N 117.8E

21.5tIJ 118.oE

vN-n-iJ--

54-P-P05

TIRUS

VW-UNK--

VW-U-POS

VW-R-PI)5

54-13-P03

TIKOS

54-P-P133

TIROS

VW-R-P03

VW-LJNK02

VW-P-P132

54-P-P(I3

5G-fJ-Po3

VM-k-P02

VW-UNkL)2

VW-R-P02

LNo RuN

LNO RDR

LNfl RoR

LNO ROR

54-P-P03

LNO RON

7oot’lLl

STG C

700M6

700M6

7001’IB

STG X

71Jot’lEi

STG X

700MB

I 38L)K

7oomlj

700M13

I 700M

I 7(IOM

1400M

7ootli3

--- 045 ---

070 060 978

L)IA -- BNOS -

--- --- ---

030 --- ---

025 --- ---

065 070 979

lIIA 04 BNOS 3

060 080 979

OIA 05 Bi4DS -

056

---

045

055

080

045

---

065

---

---

---

---

I 00

---

---

---

045

080

08s

---

---

---

---

---

---

---

050

---

---

---

973

969

966

---

---

---

---

---

---

---

943

---

---

2920

---

---

---

2927

2917

---

---

---

28UI

2807

---

---

---

---

---

---

---

2603

---

/----

19/--

/-- --

/----

/-- --

12/--

17/--

/-- --

/-- --

/-- --

I 9/--

17/--

/----

/-- --

/----

/-- -.

/-- --

/-- --

/-- --

22/--

/-- --

ELIP

CIRC

----

CIRC

CIRC

CIRC

CIRC

CIRC

----

CIRC

CIRC

CIRC

CIF?C

----

CIRC

----

----

----

----

CIRC

----

NW-SE

----

----

..---

----

--..-

----

----

----

----

----

----

----

38X23

30

20

3s

40

Uo

20

25

30

30

25

17

17

F.B.

--

--

10

--

--

--

08

--

F.B.

10

08

05

--

08

--

--

--

--

05

--



EYE FIXES CYCLONE 23
UNIT-

FIX
FLT OBS 00S 141N FLT THKNS

tlEIHUG FLT LVL SFC
NO.

MIN
TIME

700HB LVL EVE ORIEN- EYE WALL
POSIT -ACCY Lvi nND WNO SLP HGI TT/TD FoRM TATION DIA CLOUD

--------------- ---------- ------- ------- ----------- ------- --------- ------- -.----- ------- ------- ------- ------- ------- -----

25

26

27

28

29

30

31

32

33

3U

35

36

37

38

39

&lJ

UI

U2

43

44

45

46

47

U8

I 50500Z

I 50600Z

15(37002

I 50800Z

150815Z

I 509002

1510002

l~l132clz

1511002

1512002

1513002

Isluooz

151SOOZ

1s15002

Is

Is

Is

6002

6112

70CIZ

151s002

151900Z

1520002

152200Z

IS2205Z

1523002

1603302

21.6N 118.2E

21.7N 118.3E

21.7N 118.5E

2108N 118.UE

21.7N 118.4E

21.8N 118.6E

21.8N 118.7E

21.8N 118.7E

21.9N 118.8E

21.9N 119.OE

22.ON 113.IE

22.ON 119.2E

22.IN 119.3E

22.011 118.5E

22.IN 119.UE

23.ON 120.OE

22.2N 122.2E

19.4N 119.5E

22.2N 119.SE

22.3N IIY.6E

22.ON 12u.OE

22.2N 119.7E

22oON 12iJolE

22.7N 12001E

I-ND UDR

LND RDR

LNO ROR

LNil RuR

54-P-P03

LNO ROR

LNo kill?

ACFT RDR

LND RoR

LNLI RDR

LNO RIJR

LNO ROR

LNO ROR

VW-h-Po5

LNO Iiukl

TIit(JS

LN(I RoR

LNO ROR

LNII ROR

LNU RDR

LND Iilll?

VW-I’(-P(12

LNu Nun

511-k-Po5

---

---

---

---

700MB I 00

---

---

---

---

---

---

---

---

146~M 035

---

---

---

---

---

110

---

----

---

---

---

---

---

---

---

---

----

---

---

---

943

---

---

---

---

---

---

---

---

---

---

STG X DIA 04 BN13S -

--- --- ---

--- --- ---

..- --- ---

--- --- ---

--- --- ---

7i)Ot4B 080 065 ‘--

--- --- ---

5180H 060 060 ---

----

---

---

---

2594

---

---

---

---

----

---

---

---

---

---

---

---

..-

---

---

..-

-“.

---

/-- --

/-- -.

/-- --

/-- --

20/--

/-- --

1-- --

/-- --

/.- --

/-- . .

/-- -.

/----

/-- --

/-- --

/----

/----

/-- --

/-- --

--/--

-../--

13/11

/-- --

/-- .-

----

----

CIRC

CIRC

CIRC

CIRC

----

----

----

----

----

----

----

CIRC

----

----

----

----

----

----

CIRC

----

CIRC

. .

--

---- 18 . .

----- 18 --

---- 20 05

---- 19 --

--

--

. .

--

--

--

--

---- 15 05

--

--

--

--

.-

--

---- 13

---- 20

05

--

*.
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a

EYE FIXES CYCLONE 23
UNIT- FLT OBS

FIX
OBS MIN FLT THKNS

HE IHOO FLT LVL SFc MIN 700MB LVL EYE ORIEN-
----:::-----::::--------::::!------:::::-------:::----:::---y;:---:::---:::----:::::--::::----::::::---::f--:::::-------

EVE WALL

49

50

51

52

53

54

55

56

57

58

59

60

160442Z

I 60528Z

160820Z

161S08Z

162145Z

162230Z

1703202

I 70455Z

1706102

1708552

171440Z

I 72209Z

22.6N 121.5E

22.5N 120.5E

23.ON 122.IE

23.6N 123.IE

24.7N 123.9E

25.2N 124.2E

25.9N 125.OE

25.5N 125.5E

26*4N 125.4E

26.6N 126.IE

26.8N 127.IE

28.61Y 128.4E

54-P-P(I3

TJRt)s

54-q-P133

VW-P-P(J3

VW-P-P02

LNO RDR

54-P-P05

TIROS

54-P-P05

5u-P-F03

VW-P-FIO

54-P-PC)3

700MB

STG X

700HB

3240t’i

700MB

700MB

STG c

700MB

70011B

0520M

(IU60N

040 065 ---

OIA 02 BNOS I

060 070 979

--- --- ---

--- 04s 983

--- --- ---

035 060 990

OIA ‘- BNOS -

040 075 989

--- 075 990

065 055 995

035 035 998

2923

2920

---

---

---

3030

---

---

---

---

19/--

I 9/--

/-- .-

/-- --

/-- -.

17/--

/-- --

/-- --

{-- --

f-- -.

CIRC

CIRC

CIRC

CIRC

----

----

----

----

----

CIRC

---- Is F.B.

---- 20 10

---- 28 Foft.

---- Is F.B.

--

--

FoB.

F.B.

F*B.

---- 06 N.F.B,



1-
.d
0

s.

DIG
------ -----

I I 18002

120000L
120600Z
121200f
121800Z

1300004

130600Z
131200Z
131800Z

I 400004
140600L
Iulzljoz

1418001

I 50000Z
I 506CI02
1512(JOZ
151800Z

I GOOOOL
1606CIOZ
161200L
161800L

I 70000Z
170600z
1712002
171800Z

1800002

14(IPICAI. CYc LONE 23 - 09/11/18002 10 09/18/OOOOZ

PUSITIUN ANLI Fok~cAsl VEHIFICA1lCIN OAIA

oKrl POSITION 2U AR. ERR(.IR 48 HR. ERRUR
LAI.

72 HR. ERf?OR
LONG. DEG. DIST. OEG. IllST. OEG. 01S1.

_----- ------ ------ ------ -------- ------ ------ ------- ------

18.7N

8.5N
i’.9N
7.uN

7.7N

8.IN
8.4N
8.7N

19.2N

19.6N
20.2ti
20.6N

21.ON

21.3N
21.6N
21.9N
22.IN

22.3N
22.7N
23.UN
2U.3N

25.3N
26.3k
27.ON
27.9N

ll&.GE

8*3E
8.3E
a.IE
h.OE

7.8E
7.6E
7.4E

117.uE

117.4E
117.5E

117.6E

117.7E

117.8E
118.2E
11$.bE
119.bE

120.6E
121.8E
122.9E
123.7E

124.UE

125.uE
1215.7L
127.91i

128.9L

------- -

------- -
------- -
------- -
087-0090

071-OIUU
036-0048
046-00U2
076-002U

159-0048
256-0108
253-0096
2U8-(J120

285-008u
3U8-0060
287-0078
28b-0072

291-0198
264-0222
253-0096
242-OIO2

206-11138
180-0120
128-0102
132-0090

211-OIIU

------- -

------- -
------- -
------- -
------- -

-------- -
------ --
---------
--------

------- -
238-0054
237-0060
245-0126

230-cI14
256-0282
261-0294
263-0342

282-0390
315-0264

274-0330
265-0342

------- -

2S3-04b2
212-0216
203-0156

184-0180

------- -

------- -
--------
------- -
..------ -

--..-----
--------
--------
------- -

------- -
------- -
--------
--------

--------
237-0206
------- -

252-0426

------- -

263-0606
---------

260-0702

------- -
------- -
------- -
------- -

.----.--

AVERAGE 2U HOUR ERROR - 0099 Ml.
AVEUAGE U8 HOUK LRRL)k - 02u0 Ml.
AVEI?AGL 72 HOUk ERkbk - 0U84 nl.
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TROPICAL CYCLONE 2U - O’3/12/0600Z lIJ 09/18/OOOOZ

1. lJATA
A. SIATiSllCS

1. NIJflukk OF kdAliNIt4GS 135UEU - 21

2* NUMbkR OF WARNINGS NITh TYPHOON
3. IOiAL olSTANcE lRAVELEO iJGKING

B. CI=ARACILklSTlcS AS A TYPHUUN

1. MINIMbM bb$ERVElj SLP - 963MBS A’

INTENSITY - 04
HOPICAL WARNING PERIUD - 1122 HI

2.
1621072

MINIMUtl tJM~ERVELl 7oOhtj HEIGHT - 2765N. AT lb2[07L

3. MAXIMUM SURFACE h’lhio - 075 KIS (FHOI’I BEST THACK)
4. MAAIPIUM RAIIILIS OF SURFACE CIRCULATION - 350 M!

11. OEVELOI-’MENI

k. IitlTIAL lMPEILJS - LUki LEVEL SURGE INI(I CYCLUNIC CIRCULATION FROtI THE
SUUTH WITH buBSEUUENT UIVEHGENCE AT 200MB LEVEL

B. ;~lTIAL SUMFACE VUHILA
.JUhCllClh VORTEX AT 1200(102

20 SURFACL PhESSUkL LESS ltiAN IOOUMB

c. 2GOMi FLUW AbOkE SURFACE ‘WkTEX
1. INIIIAL - N(JkTHLAST

.?. uFUN kEALh]kb TYPttOut, lNrENS

[11. FINAL uISPubl IIutX - BECAME EATkAT1.’uP

TY - AhJiICyCLUNIC

CAL
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EYE FIXES CYCLONE 24
UNIl- FLT OBS Otts

FIX
tllN FLT THKNS

METHOO FLT LVL SFC tllN 7oonB
NO. TIME

LVL EYE ORIEN- EYE WALL
PLJSIT ‘ACCY LVL WND WNO SLP HGT TT/10 FORM TATION OIA CLOUD

------- ------- ------- -------- ------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- ------- ------

I

2

3

u

5

6

-1

8

9

10

1-
Cn
w II

12

13

14

15

16

17

18

19

20

120240Z

122230Z

I 303s32

IU(3500Z

1422502

151200Z

1514212

151630Z

152056Z

160350Z

1608502

161122Z

161330Z

1621072

17022EZ

1703152

I 70929Z

171200Z

171400Z

1721252

20.UN 143.2E

2100N 138.OE

22.ON IUO.OE

2202N 142.8E

22.4N 143.6E

23.7N IUU.7E

24.ON 14u.OE

23.8N 145.3E

25.2N 145.7E

27.ON 146.OE

26.5N 146.SE

27.8h IU6.5E

28.3N 146.6E

29.4N 147.lE

30.4N IU7.4E

30.oN 147.5E

31.7N 148.9E

31.5N 14Y.IE

32.2N ISO.OE

33.6N 151.IE

VW-P-P(J5

5U-UNK--

TIRoS

54-P-P(33

54-P-P(J3

VW-P-PI()

TIROS

VW-R-PIO

54-P-P05

TIROS

VW-R-F05

VW-UNK--

vi4-R-Po3

54-P-P05

54-P-P(I5

TIROS

VW-P-P02

VU-UNK--

VW-R-FIO

5U-P-P05

0260M

STG B

0310M

700MB

7CIOMB

STG X

700MB

STG X

0300fl

700MB

700tlB

7ooFlf3

7ooflB

STG X

0470M

2420f’1

70014B

7001fB

--- Ouo 999

--- --- ---

DIA ‘- BPIOS -

0s0 045 988

--- 0U5 995

03s --- ---

UIA -- BNDS -

--- --- ---

075 050 975

OIA 02 BNOS 3

055 035 ---

0ss --- ---

060 ‘-- ‘--

075 075 963

0ss 075 ---

DIA 03 BNDS 3

060 045 987

--- --- “--

0U5 --- 005

our) 050 ---

---

---

---

3075

---

---

2883

---

----

---

2765

2882

---

---

---

3021

/-- --

/-- -.

/-- --

17/--

/----

/-- --

16/10

/-- ..-

/-. --

/-- --

21/--

18/--

/-- --

/-- --

--/--

15/--

CIRC

----

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

----

ELIP

CIRC

CIRC

----

----

----

CIRC

----

-..--

.---

----

----

----

----

N-S

----

----

----

05

10

30

20

50

20

Is

20XI0

20

20

30

NQFcB*

N*F,B*

F*B,

N*FCBS

0s

10

0s

F.B.

.-

10

08

.-

F.B.

-.

F.B.

F.B.



●IWLOSO-L10Hti3HnOHZL39Qt13AV
●IW6920-HCJYL$3HflOH$3tI35V(Y3AV
●IWs&lo-HOH83HflOHOZ39V83AV

--------OLZO-tItIO9ZI0-SII3L”ISIN6*EE

ZBSO-OZZ9810-E80Ozlf)-tltlo3tl”o’31NO*CE
--------tlczo-c.zl9zlo-61113t”5tJlNO*ZC

ZCf?O-61Z9LZ0-trnl2010-0603c’f?hlNZ”tC
--------2SZ0-L912010-0603S”LlTlN(?*OC

---..----ZLE’O-filZ!31Z0-L@l36”9t)lNI”6Z
--------ZICO-61ZtillllJ-111139*9*1N1l’(lz
--------ZSZO-LZZwElo-oel3c”9tIlNfl”92
-----------.----nliO-09130”9t?lNL”SZ

----------------2610-922?O”sttlNs”tlz
----------..-----Rclo-lczg(l”ttllNL”EZ
----------------9600-ECZ3c”lIttlNZ*Cz
----------------Zszo-ntlz36”Ct)lN~”zz

----------------nLIO-SnZ30”ctl[N9”i!z
----------------0900-0813Z.*&nlNn*z.<
----------------0900-89136”ZtilNz”zz

-.----------------------------------------------------------.

7000081

70081LI
7002iL1
Z0090LI
70000LI

70C8191
700Z191
200909I
70CO09I

ZOORISI

Zoozlsl

ZOC90SI
?OcoosI

ZO081111
Zooz.lfil

7ooYotll
-------

“1s1(1“93(-I“Js1(I“’330“1s!0“930●q.lnl“Iv-i910
808H3“HHZLtinliH3“HHRtiHn/iH3●8PnzNnlllsodWHOIS

VIVCINOIiV31JIN3A1SV03N04ONVNO[lISOd
ZOOOO/81/6001ZO090/Zl/60-l?z3No13~31V31.-IOH1
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TROPICAL CYCLUNE 27 - C19/22/OOOLIL TG 09/25/0600Z

1-
(M
m

1. LIATA
A. sTATISTICS

1. NUtlljER OF 14At4NINGS lSSUEII - 14

2* NUbBER OF MARNINGS riIIH TYPHOON INTENSITY - 05

3. TOTAL UISIANCE lkAVELED OIJKING TkOPICAL MANNING PER1OO - 2112 MI

B. characteristics AS A TYPHtiON

1. MINIMU1’1 OBSERVED SLP - 961MB5 AT 240207Z

2* MINIMUM OBSEliVEU 700MtI HEIGliT - 2752r,. AT 240207z

3. MAXIMUM SURFACE WIND - 100 KTS (FROM BEST TRACKI
4. MAXIMUM RADIUS OF SJRFACE CIRCULATION - 225 MI

11. DEVELOPMENT
A.
Sou’

60

c.

INITIAL IMPETLJS - LOW LEVEL S(JI?
H WITH sUBSEQUENT DIVERGENCE AT

lhlTIAL SURFACE VORTEX

I* JUNCTION VOHiEX AT 210000Z

2* SURFACE PRESSUHE LESS THAN

200MB FLUK ABOVE SURFACE VORTEX

E 1N1O cVCLONIC CIRCULATION FROM THE
200MB LEVEL

004FiB

10 ]N1lIAL - NURTHEAST

2* UPON kEACHING TYPHOON INTENSITY - NUPTHEASI

111. FINAL OISPLJS1TION - BECAME ExTRATRUplCAL
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EVE FIXES CVCLONE 27
UNIT- FLT OBS OBS MIN FLT THKNS

FIX METHOCI FLT LVL SFC MIN 700HB LVL EVE ORIEN- EYE WALL
----;::-----::::-.------:::::------:::::-------:::----:y:---~::---:::---;::----::[::--~:::----:::!::---::~--:::::-------

1

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

Is

17

18

19

20

21

22

23

24

21 12s02

2123S52

2203342

220923Z

22140UZ

2214302

221SOOZ

2220002

2303302

231734Z

231815Z

2321202

2U0207Z

2UOU09Z

2u084SZ

2U0900Z

2U0917Z

2UI Iooz

2U1200Z

2U1200Z

2U1300Z

241305Z

2UIUOOZ

2UIUOOZ

1600N IS4.OE

1601N ISO*8E

1700N 150*OE

17.9N lU8e4k

19c5N Ius05E

18.7N 14605E

19.2N 14S.8E

19.IN IUS.OE

20.6N 142.6E

2U.3N 139.3E

24.!jN 139.2E

2S.SN 138.7E

27.St4 138.IE

28*ON 138*OE

31.IN 137.UE

31.2N 137.9E

31.2N 137.6E

32.3N 138.OE

32.9N 138.IE

32.9N 138.OE

33.oN 13i3.lE

33o6N 138.oE

33.9h 138*IE

34.oN 13802E

TIROS

5U-P-P05

TIROS

VW-R-P(33

TIROS

VW-P-POS

VW-UNK--

54-P-PIO

S4-P-F04

VW-UNKIS

VW-R-POS

54-P-P03

54-P-P03

TIROS

VW-UNK12

LNO ROR

VW-R-P03

LND RDR

LND RDR

LNLI RDR

LNO ROR

VW-UNKOS

LNO ROR

LNO ROR

STG X

0U70M

STG -

STG X

700MB

7130MB

700hB

700MB

700MB

700MB

STG X

700MB

700MB

01A 05 BNOS 2

Ouo 035 992

DIA -- 8NOS -

--- --- ---

DIA 05 BNOS 2

0s0

---

075

060

---

---

074

100

---

---

---

0s0

---

---

06S

080

982

---

976

974

---

---

96S

961

OIA 04 BNDS 3

--- ---

--- ---

080 0U5

--- ---

--- ---

--- ---

--- ---

--- ---

--- ---

--- ---

---

---

---

---

---

---

---

---

---

---

---

---

2941

---

2896

2897

----

---

2792

27S2

---

---

---

---

---

---

---

---

---

---

--}--

/-- --

14/06

/-- --

16/--

15/--

/--- --

/-- --

15/--

17/--

/.- --

/-- --

1s/07

/-- --

/-- --

/----

/----

/-- --

/-- --

/-- --

----

CIRC

CIRC

----

ELIP

CIRC

----

CIRC

CIRC

CIRC

----

----

CIRC

----

----

----

----

CIRC

----

----

----

----

NE-SW

----

----

----

----

----

----

30

36

U5X35

--

2s

30

so

40

55

NaFoB*

--

07

--

35

--

--

--

10

-..

--

--

10

--

--

--

--

--

--

--



EYE FIXES CYCLONE 27
UNII- FLT 08s

FIX
Otis NIN FLT THKNS

MEItioLl FLT LVL SFC MIN 700MB LVL EYE ORiEN-

.---!::-.---!!::--------:::!:------:!!!:.------:::----:!!---:!:---:!:---::!----!!!!:--!::!----:!!!!!---!!:--:!!!!-------

EYE WALL

25

26

27

28

29

30

31

32

33

34

35

241U05Z

2U1500Z

241SOOZ

241600Z

241600Z

2417002

2u1730Z

2418002

241930Z

2U2030Z

25002SZ

34.ON 138,0E

34*6N 138.4E

34.5N 138.3E

3S.IN 13806E

35.ON 138.5E

36.7N 138.7E

36.2N 139.oE

36.4N 138.9E

37.7N 139.3E

38.ON 139.8E

UO.2N 142.8E

VW-R-PUS

LNiJ

LNO

LNo

LNO

LNO

I.NO

LNO

LNO

LNo

Ri3R

RoR

RgR

ROR

ROR

RoR

54-P-LOIl

---

.-.

---

---

---

---

---

---

---

---

7oo?li3 I 00

---

---

---

---

---

*-..

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

006

---

.-.

---

. . .

---

---

---

---

---

---

3073

1-- --

--/--

/-- --

/-- . .

--/-.

/-- --

/-- --

/-- --

/-- --

/-. --

08/--

CIRC

-*--

----

----

----

----

----

----

----

----

CII?C

---- 45 10

. .

--

. .

.-

.-

--

--

-.

--

---- 03 --



lROPICAL CYCLONE ?7 - 09/22/OOOOZ lU 09/2S/06LIOZ
POSIT ICIN AND FLlhECAST VEI?lFICAIJCIN DAIA

STORM P051110N 2U FIR. ERROR U8 HH. EkRt)H 72 hli. E.HRUR
uTG LA1. LONG. 13E6. OIST. IIEG, DIST. OEG. 01S1,

..- ---- - ---- - ------------------ - ------------ - - - ----- - - - - --- ---- -----

220000Z
220600L
221200Z
221800L

2300002
2306002
231200L
231800Z

2400002
240GOOZ
2412001
2418CIOL

250000Z
2S06U13Z

lEi.2N
17.3N
18.3N
18.9i’i

19.7N

21.ON
22.5h
2u.3N

39.3N
U2.2N

ISO.7E --- - ---- ------ -- ------- -

149*4L -_---- -- -------- ------- -

147,bE - ---- -- - -------- ------- -

4s.bL ------- - - -- - - - -- -- - - -- --

lt3.7E 127-026U ------- - ------ --

U2.IE 132-0330 ------ -- ------ --

UL).5E 126-0330 - - - --- - - ------- -

39.3E 21b-OOUH ------- - ------- -

13u.3E 166-0204 ------- - - - ------

137.8L 190-0222 -------- ------- -

137.YE lb9-L32U ------ -- --------

13R.8E 189-03#u 195-0492 ------- -

IU2.3L 222-0552 202-0768 ------ --

147.2L 222-(JU92 217-0714 ------ --

AVERAGE 2U HfJUk EHt?bk - 0315 Ml.
AVE14AGE U8 HUUti LkRbK - 06S8 ml.
AVEt?A6E 72 HUUR ERRUK - ---- Ml.





lROfJIcAL CYCLONE 28 - 09/22/0600Z lU 09/29/1200L

1. OATA
A. Statistics

Ii NUMBEk UF WAkN1NG5 ISSUEO - 30

2* NUMBEM OF wAKNINGS wJITH TYPHUUN INTENSITY - 08

3* ToTAL C.IISIANCE lkAVtILEU UURING TROPICAL WARhING PEklUD - 2b98 HI

6. ChARACTEHISTIC$ AS A iYPHLlllN

1. t’iltuiMLlll (JtjSERVED SLP - 962MBS AT 231700z

2. tIININUfl fJtlSENVEIJ 7ouMh HEIGHT - 2905M. AT 270210Z

3* MAXIMUM SURFACE wlwil - 095 KTS (FROM BEST TRACK)
u. IIAXIMUM RAIJIUS OF SURFACE c1RcULA11ON - 4’75 MI

11* iJEVELGPhENl

A. lhITIAL IMPETUS - LOW LEVEL suRGE INTO cvcLONIC CIRCI.tLATION FROm THE
SOUTH WITH Subsegment DIVERGENCE PT 200ME LEVEL

B. INITIAL SURFACE VOHIEX

1. JUNCIION VURTEX AT 2200002

2. SURFACE PRESSUKE LESS TtiAN IO04RB

c. 200MB FLOk ABOVE SUkFACE VORTEX
10 INIIIAL - NORTHEAST

2* UPUh REAChll~G TYPHoON INTENSITY - NukTHEAST

111. FINAL OISPOS1TION - BECAME EkTKAThOPICAL
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21N

TYPHOON JUNE
BLOW UP

BEST TRACK

24/18 Z-26/OOZ SEPT 1966
20N

A
20

: !s/ooz >26/00 z
19A ,

\
A
17 24/182

\19N

w LEGEND —
a
$s SPEED ~ 6 HR BEST TRACK POSITS

AIRCM, SATELLITE OR
A LAND RADAR FIXES24/182-25/002 08

25/002-25/062 03 ~ SPEED
25/06 z-26/OOZ 06 ~ ~ INTENSITY

— TYPHCX3N OR TROPICAL STORtVI
-— TROPICAL DEPRESSION

18 N
INTENSITY ~ FORMATIVE STAGE

24/182-25/002 050
25/OOZ-25/12Z 060
25/122-26/002 050

17N

135E 13”6E 137E 138E 139E 140E



EVE FIXES CYCLONE 28
UNIl- FLT L)BS OBS MIN FLT THKNS

FIX tlETHOLl FLT LVL SF C tllN 7CJOMB LVL EYE ORIEN- EYE WALL
----:::-----::::--------:::!:------::~::-------:::----:::-_-~::---:::---~:;----::;::--::::----::::::---::~--:::::-------

1

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

24

22035uZ

22U73UZ

221S25Z

222224Z

2303282

231300Z

231600Z

2316102

23i700Z

23204SZ

211ct205z

2&0905z

241222z

241420z

2U2123Z

25020 I Z

250830Z

251s212

252040Z

260240L

26i)92UZ

261U55Z

262100Z

270210Z

II02N 144e3.5

II*9N 144*2E

II*5N 143.OE

II*6N 142*4E

12.ON 14206E

14.2N 142*UE

15.lit 142.SE

ISaON Iu2.OE

IS*IN 142*3E

IS*6N Iu2.oE

16.6N 141.SE

17*9N lUI.).2E

18e5N 139*2E

1901N 138c9E

19c4N 137*8E

19a3N 137*4E

19*4N 137sIE

1902N 137a7E

19.6!u 137*8E

19.9h 13804E

21*ON 139*UE

2107N IUO*IE

22*6N lUOo8E

23.8N 141.3E

5U-P-PI(J

VW-P-P02

5U-P-IJ03

54-P-PIO

54-F’-~o2

VW-P-PI.)S

vi4-uhK--

ACFT ROR

VW-P-P02

5U-P-F03

SU-P-F05

V14-P-PC13

VW-UNK--

vh-P-Pci5

54-I’’-P(J3

54-P-P03

VW-P-P05

vb4-P-Po3

54-P-P03

54-P-P(33

VW-P-P06

VW-P-PIO

54-P-P03

54-P-P(I3

0470n

0170M

0460M

700HB

7i30M13

7oo14B

7ooMe

7ootlB

700MB

700MB

0320n

0960fi

700?IB

0460R

0320M

700MB

7oont3

70011B

0270n

7oonB

700MB

700H8

035

020

067

070

065

036

---

---

. ..-

050

Ouo

040

---

060

---

055

050

040

040

055

065

080

0s0

080

035

025

---

065

075

---

---

---

---

070

0U5

0U5

---

050

050

060

055

---

Clucl

060

045

---

050

080

998

996

997

992

988

---

---

---

962

---

001

992

---

988

988

993

984

990

963

983

98 I

984

98 I

985

---

---

---

3021

2987

3032

---

---

3071

3069

3049

---

---

3036

---

3033

2987

3004

2963

2951

---

2930

2920

290S

/-- --

/-- --

/-. --

15/1s

17/--

/-- --

/-- --

/-- --

I 8/06

13/--

13/--

/-- --

/----

i5/--

/-- .-

15/--

16/07

15/03

I 7/--

16/--

/-- --

14/08

15/--

20/--

----

----

CJRC

ELIP

CIRc

CIRC

----

----

ELIP

CIRC

CIRC

CIRC

----

CIRC

----

----

ELIP

CIRC

CIRC

CIRC

Cfl?c

CIRC

CIRC

CIRC

----

NE-SW

.-..

----

Nw-SE

----

..-.

----

----

NE-SW

----

.-..

----

----

----

----

----

30

30X15

10

10

28X18

03

16

Is

12

60X40

19

Is

20

15

20

25

20

F*B*

--

--

10

F.Bo

--

--

--

--

--

N,FoBc

N.F*B.

--

F*Bo

FoB.

--

--

F,Bo

F,B.

Fetl.

09

--

10

10



EVE FIXES CYCLONE 28
UNIT- FL1 IJBS OBS

FIX
HIN FLT THtiNS

MEltil)U FLT LVL SFC MIN

NO. TIHE
7ooflB LVL EYE OUIEN- EVE WALL

POSIT -ACCY LVL WNO NNO SLP HGT TT/TD Ft)i?rl TATION DIA CLOUD
------- ------- ------- ------- -------- ------- ----------- ------- ------- ------- ------- ------- ------- ------- ------- ---------- -

25

26

27

28

29

30

31

32

33

34

35

2707302

270831Z

2711312

271301Z

271U35z

271U58Z

2720UIZ

2802152

2808302

28141S2

282155L

25-IN

2S.UN

2602N

2604N

26*8N

28*ON

28s6h

30,Sh

32*7N

35*2N

38*3N

142cIE

IU2s5E

142.9E

143*2E

143*UE

IU305E

144.3E

IU5*7E

14902E

ISI,4E

15u,3E

VW-UNfils

VW-R-PI)2

VW-UNK--

VW-UNK--

VW-R-P02

TII?OS

54-P-P03

54-P-P(33

VW-R-POS

VW-K-Plo

54-P-Pr.)3

0320m

O14150M

0460M

0460M

STG X

700MEI

700tIB

02UOM

71JoM6

700MB

---- ---- -

024 02s ---

--- --- ---

030 --- ---

030 --- ---

UIA 03 BNUS 2

065 070 975

070 080 976

Ill I 05 966

050 --- ---

090 110 977

---

---

---

---

---

2926

2905

-..

---

2923

/-- --

/----

I-- ..

/-- --

/-- --

18/--

14/--

I-- -.

/.- --

21/--

-....-

C1l.!c ---- 25

----

----

CIRC ---- 40

CIRC ---- --

CIRC ---- 10

CIRC ---- 10

C[RC ---- 28

CII?C ---- IIJ

--

F.B.

--

--

F.B,

F*R,

0s

10

14

.-



TROPICAL CYCLONE 28 - 09/22/06002 TO 09/29/1200Z
POSITION AND FORECAST VERIFICATION OAIA

STORM POSITION 2U Al?, EI?RIJR U8 HR. ERROR
oTG LA1. LON~o

72 HRe ERROil
DEG. DIST. OEG, OIST, DEGo DIST.

--- - -- - - ---- - - - -------- - - - - - - - - - . - - - - - --- - - -- - - - --- - - - - - - - - - - - - - - - - -

2212002
2218002

230000Z
2306002
2312002
231800Z

Zuljlyl)oz

240600z
241200f
2U1800z

250000Z
2506002
251200Z
2518002

2600002
260600:
261200Z
2618002

270000L
2706902
2712002
2718002

2eooooz

2806002
2812002
281800Z

2900002

290600L
.291200Z

II*4N 143*UE

11.5N

11.8N
1208N
14.(IN
15*2N

16*2N
17.3t4

18*UN
19*3N

1904N
19*3N
19*oN
19*3N

19*7ri
20.5N
21*2N
22*2N

23,3tx
2U*6N
26*IN
27*7N

29*7N
31*7N
34-IN
36m71u

ko.oN

U3.2N
46*4N

42.”IE

42,6E
42,5L
42*5E
42*2E

41*6E
40,8E

139*8E
138*4E

137*5E
137*2E
137.2E
137*7E

138*2E
13YooE
1390bE
IUO.5E

141,1E

141.8C
142c9E

IQ3.9E

145.OE
IU7eOE

150.IE
15209E

IS’5*8E
15907E
16U.3E

------- -
------- -

- - - ---- -
133-0138
051-(JOU2
195-0090

198-017U
176-018b
167-0186
034-0060

052-017u
031-0.204
010-0324
000-0462

328-0U08
307-0330

281-tJ270
2S9-0300

262-0288
253-0216
292-0078
262-(1114

243-0168
270-023u

312-0216
286-0204

248-0198
213-0216
------- -

AVERAGE 24 HOUR ERROR - 0211 MI.

------- -
------- -

--:---- -
------- -
------- -
------- -

------- -
------- -
------- -
163-0150

157-0264
140-0234
064-0090
360-0360

009-0510
004-0462
002-0540
004-0678

353-066CJ
342-0S58
291-0450
271-0486

269-0450
261-0432
295-0300
271-0378

253-0468
242-0372
------- -

-.---?-- -
------- -

------- -
------- -
------- -
------- -

--------
-..----- -
------- -
--------

------- -
---------
------- -
340-0108

--------

177-0120
. . . . . . . .

354-0522

. . . . . . . .

009-0588
--------
..-.----

------- -

035-0s34
--------

263-0546

--------

241-0630
.-------

AVERAGq 48 HOUR ERRCJR - 0412 MI.

AVERAGE 72 HOUR ERROR - 0435 I’ll.
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lRUPICAL cYCLONE 29 - 10/08/06002 To 10/20/0600L

1. DATA
A. srATISTICS

10 NUI’IBEN Of WARNINGS lSSUEO - 49

2* NUMBER UF hANNINGS AITH TYPHUON INTENSITY - 41

3. TOTAL OISIANCE TRAVELED OUHING TROPICAL WARNING PER1OD - 2466 MI

B. ChARACIERISTICS AS A TV?hoON

1. MINIMUM l)bSERVEU SLP - 9U7MfjS AT 140220Z

20 Mlt’ilMIIM ObSERVEU 700MH HEIGHT - 2661H. AT 132110Z
~, MAX1t4UM SURFACE RIND - Ioo nls (FR0t4 BEST TRAcK)
u. MAXIMUM RAUIU5 OF SURFACE CIRCIJLATICIN - 500 MI

11. OEVELUPMENI
A. ]hITIAL IMPETUS - 21JoMtl ANTICYCLONE OVEW IHE SURFACE CYCLONE

Bo lI$ITIAL SUI+FACL VORTEX
10 JUNCIION VORTEX AT 0b1800Z
29 buti}AcE Pkkssui+E LESS THAN 1o07miI

c. 200MB FLtJh ABOVE SUHFACE V(Ji?TF.X
1. INIIIAL - N(.IUrHEASr

2* UPON REACHING TYPHOON INTENSITY - ANTICYCLONIC

111. FINAL UISPUS1TION - BECAME EXTkATkUPICAL
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21N

20N

19N

18N

/2/(

e

SPEED
0S/062-09/062
09/062-10/002
10/002-10/062
10/062-10/122
10/122-10/182
10/18>11/002
11/002-11/122
11/12zll/18z
11/182-12/002
** ~“AsI-stationary

INTENSITY
08/,062-08/182
08/1SS-09/002
09/002-09/062
09/062-09/122
09/122-09/182
09/182-10/002
10/00>11/182
11/18s-12/002

05
03
02
● *
02
03
02
04
05

030
035
040
045
060
070
0s0
075

(

17N

148E 149E

&- TYPHOON KATHY
BLOW UP

BEST TRACK-—-
08/06 Z-12/OOZ OCT 1966

22

I/ooz

I

QUA S/- STATIC
15

1
I
I

\
\
\

3 ,,2

OE 151E 152E

6HR BEST TRACK POSITS
AIRCRAFT, SATELLITE OR
LAND RADAR FIX ES
SPEED
INTENSITY
TYPHOON OR TROPICAL
TROPICAL DEPRESSION
FORf44TlVE STAGE

STORM

1-1-
15’3E 15’4E

——

..



EVE FIXES CYCI..UNE 29
UNIl- FLT UBS

FIX
OBS MIN FL1 THKNS

tlETHCID FLT LVL SFC MIN 7oonii LVL EVE ONIEN- EYE WALL
----:::-----::::--------:::::------:::::-------::\----~::---~;:---:::---;::----::<::--::::----::::::---:::--:::::-------

1

2

3

4

5

6

7

8

9

10

s II
w

12

13

14

Is

16

17

la

15

20

21

22

23

24

0704452

0803422

0804232

0821012

0902282

0904322

090922Z

091450Z

0921022

I 00200/!

1003302

1008342

1014432

1020302

I I0230Z

1104162

I I07SSZ

1108412

1111302

I I 13202

I I 1400Z

I 12030,?

120230Z

120315Z

16*sN 151*SE

18*ON 152aOE

1802N 15i)07E

19.6N 150.8E

1908N 150*7E

20.ON 150cOE

2000N ISI02E

1908N 151*3E

19*3N 151*6E

1903N 15105E

19,0N 151-OE

19slh 151*9E

19*3N ISO09E

19.oh ISI.6E

19*2N ISI*2E

2000N 151aOE

19*4N 151*2E

19*UN ISI*2E

19c4N t51*OE

19*sN 150a9E

19*SN 15008E

1909N 1500SE

20c3N 150*3E

20e5N ISOOOE

TIiiOS

1 IROS

54-P-PI()

54-P-P03

54-P-P03

TIN(IS

vti-P-P--

vw-r-p03

54-P-P03

54-P-PIO

TiROS

VW-P-P03

VM-P-POS

54-P-P(33

S4-P-P03

TlitOS

vw-t?-fJ135

VU-R-POS

VU-R-PIO

VW-R-P05

vbl-R-P05

54-p-po2

54-P-P05

TIROS

STG X

STG X

3460M

0460M

700MB

STG X

7001’IB

700M6

700MB

STG X

32oOM

7ooflB

700MB

700HB

STG X

0370M

2560tI

700MB

700HEI

STG k

DIA 05 BNDS 2

01A 05 tiNDS 2

030 030 003

0U5 03s 993

080 045 986

OIA 03 BNDS 3

--- Obo 980

155 --- 979

085 Oko 97 I

09s 080 969

OIA 03 BNDS 4

068 030 978

035 --- ---

070 050 !367

I 00 000 967

OIA 04 13NDS 4

--- --- ---

--- 050 ---

--- --- ---

--- --- ---

--- --- ---

070 060 927

068 080 975

DIA 04 BNDS 4

----

---

2584

---

2926

2847

2838

2881

2753

280 I

2789

---

---

---

---

---

2874

2865

/-- --

/----

16/--

/-- --

16/04

I 9/--

18/--

16/--

tEi/--

16/--

ts/--

/-- --

/-- .-

/-- --

/-- --

/-- --

15/--

15/--

.-..

ELIP

C[RC

ELIP

CIRC

ELIP

ELIP

ELIP

CIRC

ELIP

CIRC

----

CIRC

----

----

CIRC

ELIP

ELIP

Nw-SE

----

N14-SE

----

NE.SW

Nw-SE

N-S

----

N-S

----

----

----

NE-SN

NE-SW

30X20

20

45X29

25

25X15

30X20

35X25

30

UOX3CI

30

38

28

40X25

50X40

N,F,B,

--

10

10

10

Is

20

--

--

10

Is

. .

38

--

--

10

10

20



w
o
e

EVE FIXES CVCLONE 29
uNlT- FLT 00s 08s ?41N FLT THKNS

FIX METHOD FLT LVL SFC H[N 700BB LVL EYE ORIEN- EYE WALL
NOe TIME PUSIT -ACCV LVL WND HhO SLP HGT TT/TO FORM IATION OIA CLOUD

-------- - --- - -- - - - - -- - - - - - - -- - -- - - - - -- - --- -- - ---- - - -- -------- --- -- -- -- - - --- -- ---- ----------- - -- - ------ - - -- - -- -----------

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

Ut

42

43

44

45

46

47

48

1208272

1209262

1214582

1220SIZ

130250Z

130U04Z

I 30756Z

1308362

131153Z

131413Z

132110Z

140220Z

14030s2

I U0843Z

140915Z

141200Z

1414052

142030Z

150300Z

150900Z

151425Z

160200Z

160251Z

160914Z

2001N 150DSE

20*4N 15048E

20*8N 150e4E

21*3N ISO*6E

21*71N 15101E

22*ON 15100E

21*4N 151*9E

2203N 151*5E

22*7N ISI.9E

22c8N 15204E

23.6N 153*IE

24*7N 153.9E

25*ON 154*OE

25*SN lS5m3E

250SN 155*6E

2509N 156cOE

2601h 15606E

27e3N 157*4E

27*8N 15803E

28.811 159*7E

29*2N 16007E

29.U~ 162QUE

3040N 16200E

3000N 163.7E

VU-iINl(l(I

VU-P-P03

VM-P-P03

54-P-P03

54-P-P07

TIROS

VW-UNKlo

VW-P-POS

V14-UNKIO

VU-R-PIO

54-P-PC15

54-P-P05

TIROS

VW-UNK--

VW-P-P02

VW-UNK--

VW-R-P• S

54-P-P02

54-P-P05

v14-P-P02

VW-P-P05

54-P-POS

1 IROS

V14-P-P05

700!48

7oon0

7oom

700MB

STG X

0290tl

7130MB

700HB

700MB

STG X

0450M

1570H

700M13

7ooMt!

7001’IB

3250M

3220fl

700MB

STG x

3250H

--- --- ---

047 --- ---

085 --- 978

--- 075 97 I

060 0s4 966

OIA 04 BNOS 4

--- --- ---

090 070 960

--- --- ---

060 --- ---

113 050 950

12s t 00 947

OIA 04 BNDS 4

--- --- ---

--- 015 955

--- --- ---

028 --- ---

070 080 962

07s 070 !3s5

060 ‘-- 965

064 --- 965

080 080 954

OIA 05 BNDS 3

060 --- 966

---

2878

2681

283S

279S

---

2804

---

---

2661

266 I

---

---

---

---

2740

2688

2784

2793

2679

2782

/-- --

14/t2

14/11

!4/--

1s/--

/-- .-

17/16

/-- -.

f-- --

20/--

20/--

/-- --

/-- --

/-- --

/.- --

I 5/--

15/--

14/12

1s/13

16/--

14/13

----

CIRC

CIRC

CII?C

CIRC

----

CIRC

----

CII?C

CIRC

CIRc

----

CIRC

----

CIRC

ELIP

CIRC

CIRC

CIRC

----

ELIP

----

----

----

----

----

----

----

----

----

----

NE-SM

----

----

----

NW-SE

26

36

30

40

40

30

30

30

30

3s

4SX3S

30

40

55

7i3x43

.-

--

--

--

10

--

08

.-

12

--

Is

--

--

--

Is

30

10

Is

10

F*B,

NeF*Be



N
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EVE FIXES CYCLONE 29
UNIl- FLT L)BS UBS MIN FLT THKNS

FIX METHOD FLT LVL SFC MIN 7ootlB LVL EYE Oi?IEN- EVE WALL

NO* TIME PUSI T ‘ACCY LVL UNIJ Wbo SLP HGT IT/10 FORM IATION OIA CLOUO
------- ------- ------- ------- ------- ------- ------- ------- ------- -------- ------- ------- ------- ------- ------- ------- ------- -

49 1701U7Z

50 170200Z

51 1701$30z

52 f714130z

53 1715002

54 18014s2

55 2000402

3100N 167.OE TIROS

3009N 166.6E 51b-P-Pl)!j

3101N 167.4E 51J-P-Po5

3108N 169*IE Vt4-UNK--

31.9N 169.4E VW-P-PIO

33.6N 170.9E 5u-P-fJo5

U3.6ti 178.7E 54-P-PrJ5

STG -

700Mb

7oot’lB

3300M

700MB

700~8

DIA 04 BNDS 3

060

070

---

055

070

065

075 957

070 96 I

--- ---

--- 971

070 964

055 958

2710

27u3

. . .

2816

2752

2652

16/--

16/--

--/--

13/12

I 3/--

I o/--

---- F*I3,

.-.. NtF.Bo

---- --

C[NC ---- 60 NoFsBc

---- NsF,B.

. ..- N*FoBo



lRLIPICAL cYCLONE 29 - 10/08/06002 IO 10/20/0600Z
POS1TION ANI.I FORECAST VERIFICATION OAIA

STORM P(ISITIUN 24 rll?o ERROR 48 Hi?. ERROR 72 HR. ERROR
ilTG LAI. LUNi. uEG. 015T* OEGo DISTc OEG* 01S1,

- - - - - -------- --------- --- - ..- - - - - ---- - -- -- - --- --- ----- - - - ----- - - ---- -

0818002

090000Z
09061)OZ
091200L
0918CIOZ

I Ooooof
I 006002
lrJ1200z
IO1800Z

I 100002

I 106002
1112002
I I 1800Z

120000Z
120600Z
1212001
121800Z

130000~
I 30600Z
131200Z
1318001

I Uooooz

140600Z
141200Z
141800Z

1500002

150600Z
151200Z
1516002

1600001
ibG600z
1612i)oz
lb1800Z

I 700002

19*2N

19*7N
20.ON
19.9N
19.7h

19.4N
19*2N
19*2N
1900N

19*IN
19*2N
19*4ri
19*6N

2001N
2004N
20-8N
21*IN

21*5N
22eON
22*7N
23*4N

24*2N
2S.IN
26*IN
26*9N

27.5t4
2803N
29*ON
29cUtM

79.6N
29.9N
30021N
30e5N

30e8N

ISOOSE

15006E
lsOo9E
151.3E
151-sE

ISI07E
ISI07E
15107E
151c7E

151*3E
15101E
ISO*9E
15007E

150.uE
150.3E
150*3E
150,5E

15u~8E
151.3E
152*(.IE
15~08E

153*8E
15u.9E
15600E
15700E

157*8E
15809E
16002E
161a2E

162,1E
lb3*3E
16u*UE
165*5E

166*6E

------ --

------ --
277-OIUU
284-0192
294-0318

334-0228

334-0222
347-0108
350-OIIILI

355-0072
000-0078
053-0066

010-0216

105-0066
108-0054

126-0060
350-0036

296-002U
270-0090
221-0108
242-0150

263-0138
231-0246
238-017U

185-008U

139-005U
C141-I.)IIU
088-0132
086-0162

053-0162
025-006U
061-020U
081-01130

087-0198

------- -

--------
------- -
------- -
--------

--------
------- -
--------
------- -

--------
352-0330
OOU-0216
009-0192

016-0132
016-0150
030-0180
038-0480

02U-0102
000-0078
319-0054
311-0132

276-0168
267-0264
242-0315
249-0372

270-0240
239-0414
250-0234
111-0144

085-02S2
085-0258
072-0376
072-0402

060-0390

------ --

--------
--------
------- -
.-------

--------
------- -
------- -
------- -

.------ -
-..-----
--------
------- -

------- -
002-0540
011-0252
011-0222

------ -..

000-0360
013-0504
056-0906

------- -

330-0180
------- -

316-01U4

--------

272-02U0
---------

257-0456

------- .

253-0S04
--------
------- -

------- -



I?OPICAL CYCLONE 29 - 10/08/06002 lU 10/20/0600Z
PUSIT1ON ANO FORECAST VEWIFICATION DAIA (CONT)

URtI POSITION 24 AR. ERROR 48 HKc ERRUR
LAl*

72 HR. ERRUR
LoNG* OEGo 01S1. OEG, OIST, OEGo uISTa

--------------------- ------- -------------- -.----- ------- -----.- -----
1706002
1712002
171800Z

I 80000Z
I 8fJ600z
161200Z
Iaiaooz

I 90000Z
190600Z
191200Z
1918002

2000002
200600Z

31e2M
31*6N
3202b

33.lt’4
3u.liN
35*5N
37.oh

38*3N
390tIN
UlolN
u2s3h

u3.ubl
UU.41U

167a6E
16$.8E
169s8E

17006E
17103E
172e2E
173aoE

173*8E
t7407E
175*8E
177auE

178-SE
180coE

119-0096
052-0072
063-0180

------- -
IUI-0102
145-0156
163-0222

--------
------- -
--------
--------

--------
--------

------. -
------- -
-.------

------- -
--------
..---..-
--------

---------
--------
------- -
--------

--------
------- -

---.----
---.--.-
--------

--------
--------
-------.
--------

--------
--------
--....--
------.-

--------
--..--.-

AVERAG~ 24 HOUR ERROR - 0\3U tII.
AVERAGE 48 HOUR ERROk - 02U7 Ml.
AVERAGE 72 HOUk ERROR - 0391 hl.
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1.

11.

111.

TROPICAL CYCLONE 33 - lo/29/1800L To 11/04/ooooz

OATA
A. STATISTICS

I* NUMBER OF WARNINGS ISSUEO - 22
2* NutIBER OF MAttNINGS AITH IYPHLION
3. TOTAL OISTANCE TRAVELED DURING

B. CHARACTERISTICS AS A IYPHOON

INTENSITY - 7
I?OPICAL klAUN NG PEHI(IO - 2196 MI

1. HINIMUM LlijSERVEU SLP - 9uFjMBS AT 030.955Z

2. MINIMUtI L)bSEkVEO 700Mh HEIGHT - 26U9M. AT 030200z
3. MAXIMUM SURFACE wINO - 100 KTS (FROM BEST TRACK)
4. MAXIFIUM RADIUS OF SURFACE C1~CULATION - SS0 Ml

DEVELOPMENT
A- lhITIAL IMPETUS - LOW LEVEL SURGE INTO cYCLONIC cII?cULATION FROM THE
SOUTH PI1lH SUBSEQUENT DIVERGENCE Al 200t4B LEVEL

B* INITIAL SURFACE VURTEX

1. EMBEI)UEO kUKTEX AT 2500002

2. SURFACE PRESSURE LESS T!iAN IO02tlB

c* 200MB FLOh ABOVE SURFACE V(JRTEX
I* INIIIAL - NOUiHllAST

2. UPON RLACHING TVPHUUN lNTENSITV - SIJ!JIHEASI

FINAL OISPUSI11ON - 13ECANE EXTkATRLJFICAL
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EYt FIXES CYCLONE 33
uNll- FLT OBS oils tlIN FLI THKNS

FIX METHOO FLT LVL SFC MI14 7(’)OMB LVL EYE ORIEN- EVE WALL
--_-:::-_---J:::--------:::!:---=--:::::---_---:::----:;:---:;:---:::---::;----::;::--:::y----:::::;---:::--:::::-------

1

2

3

4

5

6

7

8

9

10

II

12

13

14

15

16

1?

lb

19

20

21

22

2902202

290335Z

2922232

3001U5Z

3003022

3021211Z

310202Z

3103S2Z

312100Z

0102002

0102422

01083S2

01 144s2

012125Z

0203002

021 Iooz

021U30Z

0221302

0302002

0308S5Z

031445Z

0U0245Z

Is.ol’l 168*5E

1308N 168c8E

14*7N 167*3E

14*9N 166.8E

1500N 166c5E

1509N 161*8E

160UN 16i)06E

16.5N 160.sE

19c2N lS705E

20.2b

2100N

20*9N

2104N

22.3h

23*oN

23,8N

56*OE

55*OE

5U.3E

52*3E

51*3E

SO*9E

3101L

2U.6N 151CUE

26*3N IS2,SE

26-7N IS30UE

28*UN IS?*SE

30.ON 1611.6E

350uN 16903E

TIROS

s4-uNK--

S4-P-P30

SU-P-P03

T120S

5U-P-PIJ3

5u-P-P133

TIRus

S4-P-P02

5U-P-p02

TIROS

vM-R-P--

VW-R-PIO

54-P-PIO

5U-P-P20

VW-UNK--

VW-R-IJOS

SU-P-P03

S4-P-P07

viJ-P-Po2

VW-K-P02

54-P-P3(J

STG c

OUbon

04bOM

0U60N

STG C

Ou(lorl

0300M

STG -

700hb

700MB

STG X

0370M

700MB

700MH”

700Mb

O?oofl

700MM

700MEI

700MB

03 10M

7oot’lti

7ooFlb

OIA ‘- BNDS -

--- --- 000

OU4 035 99B

050 Ouo 995

OIA -- B411)S -

06S 070 983

07s 070 981

DIA 03 ENDS o

--- 06s 97U

--- 075 974

UIA 05 BNDS U

060

060

---

---

---

070

090

---

08S

075

085

---

---

075

090

---

---

060

070

080

---

075

974

---

960

949

---

---

952

9ui3

9U6

---

972

---

---

---

---

---

2890

2890

---

---

2749

2661

---

---

2682

2649

---

---

2853

/----

I-- --

/----

/-- --

--/--

16/--

16/--

/----

/-- --

21/--

2u/--

/----

/-- --

16/--

16/--

/-- --

10/02

21/--

----

----

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

CIRC

C]i?c.

CIRC

Cltic

CJRC

Clkc

ELIP

CIRC

Clt?c

----

--..-

----

----

----

----

-----

----

----

----

----

----

----

N-S

----

----

3s

20

20

15

20

10

Iu

20

20

08

10

10

10

16XII

Is

Uo

--

F*B*

..-

10

10

08

--

0s

Ou

05

0s

--

10

08

10

02

10

--



TROPICAL CYCLONE 33 - 10/29/18002 10 11/04/OOOOZ
POSITltJN AND FuI?EcAST VERIFICATION L)ATA

STURtI POSI~ION 24 tiRe ERkUR U8 HI?. .ERRUR
oTG LAlc

72 I+R, ERROR
L(Jt4Ge DEG. GISTo OEG. OISTo DEG. tIISTo

-------- - --- - - -- -- - - ----- - - -- - - - - - - - -- - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -

3000002
300600L
30 I 200Z
30180GZ

310000L
3106002
31 1200Z
31 1800Z

Olooooz
(JI0600L
0112002
0118002

020000Z
020600L
0212902
02 I 800Z

030000Z
0306002
031200Z
031800Z

0400002

IU.(jt4
IS*2N

15c5N
15-bN

167*IE
166.IE
16U,7E
lb2*9E

------- -
------- -
------- -
126-OISO

-------- --------
------- -
--------
------- .

------- -
------- -
--------

16.IN
17-ON

18.ON
18.8N

161*21i
159*7E
15808E
157e9E

105-0204
086-0168
094-0162
098-0168

----..---
------- -
--------
“...--..

----..---
--------
--------
--------

177-01!56
17U-0174
156-0192
14&-023U

19*8N
20e7N

21-IN
2108N

156*7E
15500E
153*IE
151c6E

--------
105-0246
097-0300
099-03s@

---------
.-------
-------.
--------

2205N
23*3N
24-IN
25*3N

151.IE
150m9E
15101E
ISI08E

065-0228
049-0258

020-0180
288-0186

154-02U6
161-02S2
173-026U
187-0300

--------
IOU-0336
------- -

118-0252

26*8N
28*oN

29e2N

31*IN

15303E
156*IE
IS9*IE
162e5E

166*8E

263-0378
25Y-OUO8
252-0480

252-0S16

044-0312
023-0168
342-6256

279-0432

------- -
220-0498
------- -

233-0828

33-8N 261-0330 260-0990 ------- -

AVERAGE 24 HOUR ERROR - 025U MI-
AVERAGE 48 HOUR E17RQk - 03”43 MI.
AVEltAGE 72 HOUR ERROH - 0478 h].
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IRUPiCAL CYCLONE 39 - 12/2S/12002 ~0 12/31/00002

I. OATA
A. STATISTICS

10 NUNMER OF WARNINGS ISSIJEU - 23

2* NUMljER OF WARNINGS AITH TYPHOON INTENSITY - 10

3* TOTAL OISTANCE TRAVELED IIURING TROPICAL WARNING PFRIIJD - 1224 Ml

0. ChARAClEK15TlCS AS A TYPHOON

10 KINIMUM OBSERVED SLP - 967MBS AT 260830Z

20 tllNIMUM oh$ERVED 700Pli3 HEIGHT - 3063M, AT 280308Z

3. MAXIMUII SURFACE kINLl - 090 KIS (FRUM BEST TRACK)
4. tlAXiMLJM RAUIUS OF SURFACE CIkCbLATI(JN - 27s MI

11. OEVELGPMENT
A- IhlTIAL IMPETUS - DEVELOPMENT OF DIVERGENCE Al 700tlB LEVEL OVER
SUKFACE cYCLONIC C1kCULATION

8* INITIAL SURFACE VORTEX

1. JUNcTION VURTEX AT 240600Z

2. SURFACE PRESSURE LESS THAN IO04MB

c* 200FIB FLUW ABOVE SURFACE VORTEX

1. lNITIAL - EAST
2. UPON REACHING TYPHOON INTENSITY - NORTHEAST

lIIo FINAL DISPOSITION - OISSIPAIEO OVER LAND
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EVE FIXES CYCLUNE 39
UN1l- FLT U13S ObS PIN FLT THKNS

FIX METHOD FLT LVL SFC MIN 700MtI LVL EYE OHIEN- EYE WALL
NO* TIME PUSIT -ACCY LkL kltuc) hho SLP HGT lT/rLl FORM TATIoN OIA CLOUU

- - -- - - - -------- - - - --------- ------- ---- . ----- - ----------------------- - --- ---- - --- - - - -- - - - - - - - ----- ----- ----- ------------- -

i

2

3

4

5

6

7

8

9

10

II

12

13

14

Is

16

17

18

19

20

21

22

23

24

2506G6Z

2S1230Z

2001 1s2

2602SOZ

260830L

21;1030z

2S1230Z

26t330z

2614402

262220Z

270200Z

2705532

270740Z

270905Z

2711002

271425Z

272030Z

2721 15Z

280308Z

280817Z

281040Z

281437Z

282057Z

290230Z

Iz.ol’l 13U*(JE

IIoON 12+04E

llo21N 127,5E

11.4tI 127.3E

II*6N 126,6E

II*8N 126elL

II*SN 12s.7E

12.ON

12.IN

12*UN

II,8N

250SE

2Se3E

2ue7E

23*8E

12*SN 12300E

12*4N 12207E

12*5N 12206E

2*7N 122c3E

2*8N 121t8E

2*8N 121,3E

2*8N 12101E

203N 120a3E

2*ON I19c6E

2cSN 120*OE

12*SN I1906E

12*4N I1808E

1206N I17*9E

I Iuub

VW-I?-P03

54-P-PI13

54-P-PO13

VW-IJ-PI)S

vhi-uNlf--

Vw-uNK--

VW-UNK--

VM-R-P02

S4-H-FO*

511-uNl(--

TINOS

vti-R-PiJ3

VW-P-P02

VW-UNK--

VA-R-P03

VW-UNK--

4U-R-P05

54-P-POO

54-P-POO

VW-tJNK--

VW-P-P05

VW-P-PI(J

54-p-po2

SIG x

2Ylot’1

0U60M

0U60M

70(lfIB

7ootlB

70UML3

700MB

700MB

7ool’!i3

STG X

700HB

70014B

700MB

7oomt)

7ooMtl

700MB

700M8

7130MB

2200H

UIA 05 13NUS 2

---

075

0s5

---

---

---

---

ob5

060

050

---

O11o

0s0

I 00

---

---

---

---

050

0s0

---

977

974

967

---

---

---

---

---

---

(JIA 05 BNOS 3

---

060

---

060

---

053

060

045

---

042

025

030

---

075

---

---

---

----

050

045

---

c-.

---

035

---

---

---

---

---

---

999

002

---

999

003

002

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

---

3063

3072

---

3065

3078

---

/----

/----

/----

/-- --

/-- --

/-- -.

/----

/-- --

/-. --

/-- .-

/-- --

ls/cs

/-- --

!2/10

/-- --

/----

14/--

12/--

/-- --

12/05

13/10

/-- -.

CIRC

c[l/c

C]l+c

Clac

----

----

----

CII?C

----

----

----

CIRC

----

CIRC

----

----

----

----

----

CIRC

----

. ..-

----

----

----

----

----

----

----

----

18 08

20 --

20 --

Is --

-..

--

--

16 --

F,llo

--

20

20

3s

--

07

--

--
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ANNEX
A

SUMMARY OF TROPICAL CYCLONES

IN THE

EASTERN NORTH PACIFIC OCEAN
(180 DEGREES TO NORTH AMERICAN COAST)

FOR

1966



Fleet Weather Central Alameda and Fleet Weather Central Pearl Harbor
issued a record total of 342 tropical warnings on 7 hurricanes, 6 tropical
storms and 6 tropical depressions in the Eastern North Pacific during
1966.

The following five year summary covering the Fleet Weather Central
Alameda/Fleet Weather Central Pearl Harbor areas is presented for com-
parison:

SUMMARY OF EASTERN PACIFIC TROPICAL CYCLONE DATA

1962 1963 1964 1965 1966—.

TOTAL NUMBER OF WARNINGS* 122 80 60 244 342
CALENDAR DAYS OF WARNINGS’? 35 26 21 73 70
TROPICAL DEPRESSIONS* 2 6
TROPICAL STORMS 6 5 4 9 6
HURRICANES 2 4 2 1 7

TOTAL TROPICAL CYCLONES$’ 8 9 6 12 19

“Tropical Depression informationnot available 1962-1964.

A record number of hurricanes (7) traversed FLEWEACEN Alameda’s area
of responsibility during 19660 Again aiding in the location and tracking
of these storms was the APT satellite readout as is evidenced below-

SATELLITE ‘FIX RECON FIX

ADELE 4 0
BLANCA 6 3
CONNIE 7 0
DOLORES 11 3
EILEEN 6 2
FRANCESCA 12 2
HELGA 5 0

Extensive property damage and loss of life was caused by Tropical
Storm KIRSTEN and Hurricanes ADELE and HELGA as they crossed land into

lower Mexico and Baja California. Therewereno “super” hurricanes re-
ported, however, CONNIE generated winds in excess of 85 knots. ADELE had
the distinction of being the shortest lived hurricane (about Z days)
while FRANCESCA was active for almost eleven days,

An interesting letter was received from the ROBERT D. CONRAD,an
oceanographic research vessel operated by Columbia University,which passed
through the eye of hurricane EILEEN on 26 August 1966. A portion of their
letter is duplicated below.
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l$Inless thantwo ‘hours.beforeentering the eye, northerly winds
increased from 40 knots to 60-70 knots, with-gusts to 80 (measured),
but these high winds of hurricane intensity were sustained for only about
15 minutes before and after the eye passed. (The ship and storm were
heading in nearly opposite directions making the relative speed of advance
throughout the”passage about 20 knots.) Torrential rain with zero visi-
bility was encountered only about one-half hour on either side of the
center. Seas were close to 25-30 feet at their maximum height in the
leading edge, and with the passage of the eye, they decreased down to
only about a few feet in four hours.

Excellent radar presentation depicted the eye to be elliptical
in shape, about 12 miles by 8 miles in diameter. During our 25
minutes inside the eye, we noted atop the confused seas numerous lum-
inescent jelly fish which had not been seen previously (or subsequently)

on this 10 month cruise of the Pacific.

I$ve enclosed a tracing of the barograph trace.”

- - - -- -- --- - - -- - - - - -------------1010

Y

----------------------- ---------1000

/

- ------- -- . -- - - - - -- -. - --- - - - - - -- 990
EYE OF TIME +
HURRICANE
‘~EILEEN’t
0745 GMT
26 AUG 1966
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The mean forecast error listed below was computed by two methods.
a) standard mean vector forecast error and b) closest distance error from
best track. Positions used in these determinationswere based on very limit-
ed surface data modified by “Recon” and SaEellite as listed below.

1966 FORECAST VECTOR ERRORS’%

12 HOUR MEAN 24 HOUR MEAN 48 HOUR MEAN
HURRICANE ERROR(MI) ERROR (MI) ERROR (MI)

ADELE 81
BLANCA 115
CONNIE (Alameda) 45
CONNIE (Pearl Harbor) 57
DOLORES 86
EILEEN 40
FRANCESCA 75
HELGA 51

181
204

76

101
162
72
175
109

---

463
177
217
278
128
329
327

1966 FORECAST ERRORS’~
(IN TERMS OF CLOSEST DISTANCE TO BEST TRACK)

12 HOUR MEAN 24 HOUR MEAN 48 HOUR MEAN
HURRICANE ERROR (MI) ERROR (MI) ERROR (MI)

ADELE
BLANCA
CONNIE (Alameda)
CONNIE (Pearl Harb@r)
DOLORES
EILEEN
FRANCESCA
HELGA

53
111
39
37
79
34
78
62

168
204
71
63
157
66
157
91

?k::

397
163
128
276
109
317
277

‘~Includesforecast errors during tropical storm intensity as well as hurricane.
$:*No48 hour forecast made during ‘ldepressionl* Stage.
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01.
02.
03.
04●

05.
06.
07●

08.
09.
10.
11.
12.
i3.
14●

15.
16.
17.
18.

22.

CYCLONE

TROPICAL CYCLONES FOR THE 1966 SEASON

Hurricane ADELE
Tropical Depression
Tropical Depression
Hurricane BLANCA
Hurricane CONNIE
Tropical Depression
Tropical Depression
Hurricane DOLORES
Tropical Depression
Hurricane EILEEN
Hurricane FRANCESCA
Tropical Storm GRETCHEN
Hurricane HELGA
Tropical Storm IONE
Tropical Storm JOYCE
Tropical Storm KIRSTEN
Tropical Storm LORRAINE
Tropical Storm MAGGIE

Tropical DepressionY’

PERIOD

21 JUN - 24 JUN
28 JUN - 30 JUN
11 JUL - 11 JUL
02 AUG - 12 AUG
07 AUG - 17 AUG
11 AUG - 13 AUG
15 AUG - 16 AUG
16 AUG - 26 AUG
17 AUG - 17 AUG
23 AUG - 29 AUG
05 SEP - 16 SEP
08 SEP - 11 SEP
09 SEP - 15 SEP
11 SEP - 13 SEP
14 SEP - 20 SEP
25 SEP - 29 SEP
04 OCT - 05 OCT
16 OCT - 19 OCT

10 SEP - 12 SEP

‘~SeeChapter V for statistics
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TROPICAL STORMS 1966
POSITIONS DATA

DTG
0800002
0806002
0812002
0818002
0900002
0906002
0912002
0918002
1000OOZ

LAT
17.ON
17.3N
17.4N
17.3N
26.5N
16.ON
16.ON
16.ON
16.ON

DTG LAT
11OOOOZ 11.ON
1106OOZ 11.ON
1112002 11.ON
1118002 11*6N
1200002 12.5N
1206002 13.lN
1212002 13.6N

DTG
1418002
1500002
1506002
1512002
1518002
1600002
1606002
1612002
1618002
1700002
1706002
1712002
171800Z

LAT
14.ON
14.ON
14.lN
14.ON
14.ON
14.2N
14,8N
15.2N
15.ON
15:ON
15.ON
14.8N
14.6N

TROPICAL STORM GRETCHEN
08 SEP-12 SEP

LONG
128.OW
128.81?
130.OW
131.2W
131.8W
132.5W
133*5W
135.OW
136.2W

DTG
1006002
1012OOZ
1018OOZ
11OOOOZ
1106002
1112002
1118002
1121152

TROPICAL STORM IONE
11 SEP-13 SEP

LONG DTG
096.OW 1218002
097.OW 1300002
098.OW 1306002
098.5W 1312002
098.7W 1318002
099.2W
099.8W

TROPICAL STORM JOYCE
14 SEP-20 SEP

LONG
108.OW
108.OW
108.4W
108.9W
109.5W
11O.OW
11O.8W
112.OW
113*5W
114.9W
115*5W
116.lW
116.8W

DTG
1800002
1806002
1812002
1818002
1900002
1906002
1912002
1918002
200000Z
2006002
2012002
201800Z

LAT
16.ON
16.ON
16*ON
16*ON
16.ON
16*ON
16.ON
16.ON

LAT
14.ON
14.5N
15.ON
15.5N
16.5N

LAT
14.5N
14.4N
14.4N
14.5N
14.7N
15.ON
15.4N
15.9N
16.lN
16*ON
15.7N
15.2N

LONG
137.4W
138.6W
139*5W
139*5W
139*5W
139*5W
139.5W
139.5W

LONG
100.5W
101.lW
101.7W
102.2W
102.5W

LONG
117*7W
118.2W
118.8W
119*4W
119*7W
120.OW
120.2W
120.lW
119*7W
119*OW
118.6W
118.lW
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DTG
252100Z
260000Z
260600Z
261200Z
261800Z
270000Z
270600Z

DTG
0400002
040600Z
041200Z

DTG
160300Z
160600Z
161200Z
161800Z
170000Z
170600Z
171200Z

LAT
18.ON
18.5N
19.ON
19.5N
20.2N
20.5N
20.5N

IAT
16*ON
16.5N
16.5N

LAT
09.ON
09.3N
10.ON
10.6N
11.2N
11.8N
12.7N

TROPICAL STORM KIRSTEN
25 SEP-29 SEP

LONG DTG
114.5W 271200Z
114.7W 271800Z
114.8W 280000Z
114.9W 280600Z
114.6W 281200Z
114.lW 2818002
113*5W 290000Z

TROPICAL STORM LORRAINE
04 OCT-05 OCT

LONG DTG
104.OW 041800Z
103.6W 050000Z
103*OW 050600Z

TROPICAL STORM MAGGIE
16 OCT-19 OCT

LONG
091.OW
091.8W
093.4W
094.9W
096.6W
098.OW
099.OW

DTG
1718002
180000Z
1806002
181200Z
181800Z
190000Z
190600Z

LAT
20.5N
20.8N
21.5N
22.8N
24.ON
25.ON
26.3N

LAT
17.2N
17.8N
18.3N

LAT
13.6N
14.2N
14.4N
15.7N
17.3N
18.6N
20.ON

LONG
113.lW
112.6W
112.5W
112.3W
111*3W
Ilo.ow
109.3W

LONG
102.8W
103.OW
102.8W

LONG
100.1W
101.1W
102.5W
103.6W
104.3W
104.7W
104.8W
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TROPICAL DEPRESSIONS 1966
POSITION DATA

DTG LAT
281200Z 14.ON
281800Z 13.6N
290000Z 13.5N
290600Z 13.5N
291200Z 13.5N

DTG LAT
11OOOOZ 11.5N
1106OOZ 11.5N

DTG LAT
111800Z 20.ON
120000Z 20.5N
120600Z 21.4N
1212002 22.3N
121800Z 22.7N

DTG LAT
1518002 20.5N
1600002 21.ON

DTG LAT
1700002 19.ON
170600Z 19.3N

TROPICAL DEPRESSION 02
28 JUN-30 JUN

LONG DTG
095.OW 2918002
095.3W 3000002
095.8W 300600Z
096.3W 3012002
096.7W 3018002

TROPICAL DEPRESSION 03
11 JUL

LONG DTG
128.5W 1112002
129.OW 1118002

TROPICAL DEPRESSION 06
11 AUG-13 AUG

LONG DTG
108.5W 1300002
108.OW 130600Z
107.9W 131200Z
108.5W 131800Z
109.4W

TROPICAL DEPRESSION 07
15 AUG-16 AUG

LONG DTG
113.OW 160600Z
113.5W 161200Z

TROPICAL DEPRESSION 09
17 AUG

LONG DTG
113*OW 171200Z
113*5W 17.8002

UT
13.6N
13.7N
13.5N
13.5N
13.6N

LAT
11.5N
115.N

LAT
22.9N
23.lN
24.ON
25.ON

LAT
21.6N
22.3N

LAT
19.5N
19.5N

LONG
097.OW
097.6W
098.2W’
098.7W
099.lW

LONG
129.5W
130.OW

LONG
11O*2W
111.2W
111.8W
111.7W

LONG
114*1W
114.8W

LONG
114.2W
115*OW
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HURRICANE ADELE - 2118002 TO 2412002 JUNE

I. DATA
A. Statistics

1. Number of warnings issued - 21
2. Number of warnings with hurricane intensity - 6
3. Total distance traveled during tropical warning period - 372 mi

B. Characteristics
1. Minimum
2. Minimum
3. Maximum
4. Maximum

II. DEVELOPMENT

observed SLP - 982 mbs at 2403002
observed 700mb height - 3090 m. at 2400002
surface wind - 64 kts
radius of surface circulation - 580 mi

A. Initial impetus - ITCZ

B. Initial surface vortex
1. 2118002
2. Surface pressure less than 1008 mbs

c. Time storm reached hurricane intensity - 2300002

III. FINAL DISPOSITION
A. Dissipated over land
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HURRICANE ADELE 21 JUN-24 JUN 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE

2118002 16.IN 101.2W ------ ------

2200002 16*8N 102.OW ------ ------
2206002 17.ON 102.5W ------ ------
2212002 16.6N 102.5W ------ ------
2218002 16.ON 103.9W 343-177 ------

2300002 16.4N 104.1W 326-261 ------
2306002 16.5N 104.6W 028-099 ------

2312002 16.9N 104.5W 041-085 ------
2318002 17.2N 104*OW 255-141 ------

2400002 17.6N 103.5W 263-148 ------
2406002 18*ON 103.3W 266-248 ------
2412002 18.5N 103.2W 291-189 ------

AVERAGE 24 HOUR ERROR 181 MI
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HURRICANE BLANCA - 021800Z TO 120000Z AUG

I. DATA
A. Statistics

1. Number of warnings issued - 30
20 Number of warnings with hurricane intensity - 3

, 3. Total distance traveled during tropical warning period - 2574 mi

B* Characteristics

1. Minimum observed SLP - 990mbs at 031600Z
20 Minimum observed 700mb height - 3170m. at 030000z
3. Maximum surface wind - 70 kts
4. Maximum radius of surface circulation - 250 mi

II. DEVELOPMENT
A. Initial impetus - ITCZ

B. Initial surface vortex
1. 020000Z
2. Surface pressure less than 1006mb

c. Time storm reached hurricane intensity - 050000Z

III. FINAL DISPOSITION
A. Dissipated over water
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HURRICANE BLANCA 02 AUG-12 AUG 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE

0218002 15.9N 114.OW

0300002 16.3N
0306002 17.ON
0312002 17.6N
0318002 16.7N

0400002 16. lN
0406002 17.4N
0412002 18*8N
0418002 20.2N

0500002 21.ON
0506002 21.3N
0512002 21.5N
0518002 20.8N

0600002 21.ON
0606002 21.ON
0612002 21.ON
0618002 21.2N

0700002 21Q2N

0906002 25.3N
0912002 25.9N
0918002 26.6N

1000OOZ 27.3N
1006OOZ 27.7N
1012OOZ 28.3N
1018OOZ 28.8N

11OOOOZ 29.4N
I106OOZ 29.7N
1112002 30.ON
1118002 30.4N

1200002 30.7N

115.2W
116.8W
118.2W
119.8W

121.3W
122.5W
123.6W
124.7W

126.OW
127.2W
128.4W
129.7W

131.5W
132.7W
133.9W
135.3W

136.8W

147.6W
149.3W
151.OW

152.7W
154.3W
155.9W
157.7W

159*4W
160.7W
162.lW
163.5W

164.9W

------

------
------
-------

106-112

040-178
045-314
069-267
163-172

144-366
141-405
140-464
014-156

056-085
049-103
032-105
123-078

105-055

------
------
------

------
------
------
------

--..---
------
------
------!

------

-..----

-----.
- -- - --
- - -- --
------

------
- -- - --
------
- - - ---

104-240
083-688
083-420
150-229

127-518
126-570
125-616
024-198

032-094

------
------
------

--.---
------
------
------

------
------
------
------

------

AVERAGE 24 HOUR ERROR 204 MI
AVERAGE 48 HOUR ERROR 463 MI
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HURRICANE CONNIE - 0722002 TO 171800Z AUG

I. DATA
A. Statistics

1. Number of warnings issued - 41
2. Number of warnings with hurricane intensity - 8
3. Total distance traveled during tropical warning period - 1948 mi

B. Characteristicsas a hurricane
1. Minimum observed SLP - 1004mbs 1400002 through 1512002
2. Minimum observed 700mb height - 2996m. at 150000Z
3. Maximum surface wind - 86 kts
4. Maximum radius of surface circulation - 330 mi

II. DEVELOPMENT
A. Initial impetus - ITCZ

B. Initial surface vortex
1. 1400002
2. Surface pressure 1004xub

c. Time storm reached hurricane intensity - 140000Z

III. FINAL DISPOSITION
A. Dissipated over water

241



I“’’~’’” ‘ i ‘ ‘ ‘“i ‘ ‘*’i’‘ ‘ ‘i!~’ i‘ ‘ ‘ ‘ P** ‘“:iki’’”’’?!o:~
‘t”””

..+ . .. ..p. . ...~. . . . ..~......+..

,. . + . . . . +....+... - +. - ”. . +...*+... . ..4.’ ...4....+.” .LQY” --I-?

t
. . .

lb
.t.

. . . . . . . . .4. . . . .

L!y t,:: :!, ,,2,!., i,:! :,;,,ll., Nl, ,llw.t , , , ,

Best Track r.

I ,,,F.,-.,-. .,- --. ,.,.-

X(1+11) I r?
. I

. L . . .. d-.... L . . .. L.... ..L . . . ..J- . . . .-L -L. . k -K.-l-+..

+30+ , , F301 n , , :&.:
● .Lm2!Q *W

“. w 3wf--

. . . . -.. . . . . . . . . . . . . .. .- . . . . .- . . . . . . ~ 6HRBEST TRACK POSITS ‘!”’”. .%; .“”:
AIRCRAFT SATELLITE OR

. ..- -.. . .- -.. . .- -.. . . . . -.. . .“. -.. . . A LAND R#QAR FIXES . . . . . . . . . .!
If o“ 1:0.

. .

. . :- . . . . . . . . . . .- . . .. . . # ,@, .“.’, ?. :,. X SPEED 0..

% $t( INTENSITY
. . . . . . . .,

. ..- ---- . — TYPIKX3N OR TROPICAL STORM .. . . . . . . ,, . ,,.
— TDMIPA! —re., n.,

1 ..+...

. . . 4-...4.
he+b!mcwmstlw$ I 7- 1. *-I-....+.

:::i:”:::.hl”~-”’”i:-’i’””
~. ...’ . + , . .-4+(J(~1. ..--.. . . . .

-I,$ AJ-L=L!t
-v+- . . .

... . -.. . .
1 “.””,; ;;

tit “ ““-. “ “i . . . 9

:.. - . . . . . - ----- - ----- - . . . . . - . . . . .

I , * , I , 1 , , t

. ..- . . . . . .- ---- .- -.. . -- -.. , ..- -.. . .

. . . . . . . . .- . . . . . - ---- .- -. ’.. . . -.. . “.

, ,,W ,— -rmc-,”,”

~ FORM4TIVE STAGE , 1 la L I ,, I

. . . . - . . . . .- -.. .

. .11.

I
. .. .

/.. _-

1 1
# t 1 I. . . . . -.. . . J

r-l
. . . .... . . ... . . . .-. ... . . . . . . . . . .

. .
. ..- . . . . .- -.. . .- ---- -- -.. . . . . . . . . . . ..-. . . . . . . . . . ‘.. . ,.- -.., ,- -.. .

. ..- . . . . .- -.. . .- ---- .- ---- -. . . . . . . . . .-. . . . . . . . . . ..., ..., . . .

+@
, , , , I **.! , t , t , , I I

, + I-w , -l+-lo’; 1 , : wi-
. ..- -., . -- ---- -- ---- -- -.. . . ---- ‘-. . . . . . . h,.. . . . . . . . .. . ..,. . . .

. ..- -., . . . . . . -.. . . . -.. . . . . . . . . . . -.. . .

1W- “ 15w

.,. . . . . . .

140“. “ 1: 0“. 12r“.’” ‘“”’1 w. “.’
. ..- -.. . .- .-. . . . . -.. . .- ---- - ---- . . . . . . . . . . . . . .

r- I
. . . . . . ..” “..’ ‘“

. ..- . .
““&-- ““..”- ‘- ”..- ‘. ”..- ‘..’..- ‘....- ‘..-; ‘“” ”.- ‘“”- “.’- ‘“” ”.- ‘.. .

+
, 1

. ..- -.. . . ..- -.. . .- -., . . .- ---- .- -.. . -- -.. . . ---- . .. -.. . .- -.,’. . . . . . . . -.. . ,
J&-

. ..- ---- .- ---- .- -.. . - ---- . . . . . . . . . ..-. .-. . .-. . ..,. .. . . . -.. .

~L.



HURRICANE CONNIE 07 AUG-17 AUG 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE

0722002

0800002
0806002
0812002
0818002

0900002
0906002
0912002
0918002

1000002
1006OOZ
1012OOZ
1018OOZ

11OOOOZ
1106002
1112002
1118002

1200002
1206002
1212002
1218002

1300002
130600Z
131200Z
131800Z

140000Z
1406002
1412002
1418002

1500002
1506002
1512002
1518002

14.ON

14.lN
14.2N
14,1N
14.ON

14.ON
14.ON
34.ON
14.ON

14.ON
14.ON
14.IN
14.3N

14● 8N
15.2N
15.4N
15.6N

16.2N
17.ON
17.5N
17.5N

17.8N
17.9N
18*ON
18.ON

18*ON
18*ON
17.8N
17.7N

17.5N
17.4N
17.3N
17.2N

122.OW

122.3W
123.2W
124.2W
125.OW

125.8W
126.6W
127.4W
128.2W

129.OW
129.8W
130.5W
131*4W

132.9W
134.4W
136.OW
137*5W

139*OW
139.5W
140.5W
141.2W

141.7W
142.5W
143.lW
143*7W

144● 5W
145*1W
145.7W
146.4W

146.9W
147.9W
149.IW
150.OW

------

------
- - -- --
- -- - --
-- - - --

------
- --- - -
- - --- -
-- -- - -

------
- - - - -,-
------
-- - -- -

------
------
-- - - --
------

------
- --- - -
- - -- --
------

- -- -- -
-------

305-118
285-185

317-135
318-165
323-190
320-225

316-045
025-048
050-075
057-095

------

------
---.--
------
------

--.---
- -- -- -
- -- - --
- --- - -

- -- -- -
- - - ---
- - --- -
- - -- --

------
------
- - --- -
------

------
------
- -- -- -
------

------
------
------
------

------
------

313-230
290-330

321-270
326-285
330-315
332-335
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HURRICANE CONNIE 07 AUG-17 AUG 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG IAT. LONG. DEG. DISTANCE DEG. DISTANCE
160000Z 17.2N 151*OW 077-090 101-070
160600Z 17.lN 152.OW 080-105 060-125
161200Z 17.lN 153*OW 080-120 064-150
161800Z 17.lN 154.OW 077-120 068-165

170000Z 17.lN 155*OW 307-025 079-165
170600Z 17.lN 156.OW 302-032 082-185
171200Z 17.lN 156.8W 325-045 084-150
171800Z 17.lN 157.8W 000-000 080-148

AVERAGE 24 HOUR ERROR FWC ALAMEDA 76 MI
FWC PEARL HARBOR 101 MI

AVERAGE 48 HOUR ERROR FWC ALAMEDA 177 MI
FWC PEARL HARBOR 217 MI
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HURRICANE DOLORES - 161800Z TO 260000Z AUGUST

I. DATA
A. Statistics

1. Number of warnings issued - 38
2. Number of warnings”with hurricane intensity - 4
3. Total distance traveled during tropical warning period - 2580 mi

B. Characteristics
1. Minimum

2. Minimum
3. Maximum
4. Maximum

II. DEVELOPMENT

observed SLP - 981 mbs at 2106OOZ
observed 700mb height - 3140m. at 191200Z
surface wind - 75 kts
radius of surface circulation - 650 mi

A. Initial impetus - ITCZ

B. Initial surface vortex
1. 1600002
2. Surface pressure less than 1008 mbs

c. Time storm reached hurricane intensity - 181800Z

111. FINAL DISPOSITION
A. Dissipated over water
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HURRICANE DOLORES 16 AUG-26 AUG 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG IAT. LONG. DEG. DISTANCE DEG. DISTANCE

161800Z 14.ON 102.OW

170000Z 14.5N 103.5W
170600Z 15.2N 105.OW
171200Z 16*ON 106.6W
171800Z 15.IN 107.4W

180000Z 13.9N 108.3W
180600Z 13.8N 109.9W
181200Z 14.3N 111.3W
181800Z 15.lN 112.4W

190000Z 15.9N 113.6W
190600z 16.5N 115.OW
191200Z 17.7N 116.3W
191800Z 18.9N 117.lW

200000Z 20.4N 118.OW
200600Z 21.9N 118.9W
201200Z 22.3N 120.7W
201800Z 21.6N 122*2W

21OOOOZ 21.8N 124.2W
2106OOZ 22.4N 125.7W
211200Z 22.8N 126.8W
211800Z 23.4N 127.8W

220000Z 23.6N 128.8W
220600Z 23.8N 129.8W
221200Z 24.2N 130.6W
221800Z 24.5N 131*3W

230000Z 25.ON 132.4W
230600Z 25.4N 133.6W
231200Z 25.6N 134.7W
231800Z 26.ON 136.OW

240000Z 26.lN 136.6W

250000Z 26.3N 138.lW

260000Z 26.4N 139*5W

------

------
--- - - -
--- - - -

138-030

348-202
342-255
043-250
163-068

162-118
162-159
158-193
173-112

182-172
186-235
175-235
033-245

045-335
044-354
044-418
270-038

282-055
279-074
287-107
0.75-047

103-058
125-126
138-090
102-062

275-092

264-066

097-192

------

------
------
----.-
------

------
- -. - --
------

073-116

008-249
023-245
078-366
149-247

165-313
171-396
164-384
150-267

134-225
133-185
145-205
043-530

040-585
033-516
032-568
288-096

287-162
287-658
048-037
075-050

132-125

156-074

067-030

AVERAGE 24 HOUR ERROR 162 MI
AVERAGE 48 HOUR ERROR 278 MI
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HURRICANE EILEEN - 2300002 TO 2906002 AUGUST

1, DATA
A. Statistics

1. Number of warnings issued - 26
2. Number of warnings with hurricane intensity - 5
3. Total distance traveled during tropical warning period - 1290 mi

B. Characteristics
1. Minimum observed SLP - 990 mbs at 2607452
2. Minimum observed 700mb height - 3150 m. at 2700002
3. Maximum surface wind - 70 kts
4. Maximum radius of surface circulation - 420 mi

II. DEVELOPMENT
A. Initial impetus - ITCZ

B. Initial surface vortex
1. 230000Z
2. Surface pressure less than 1010 mbs

c. Time storm reached hurricane intensity - 2618C?OZ

III. FINAL DISPOSITION
A, Dissipated over water
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HURRICANE EILEEN 23 AUG-29 AUG 1966
POSITION-AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE

2300002 16.7N 111*7W ------ ------
2306002 17.6N 112.5W ------ -.----
2312002 18.ON 113.6W ------ ------
2318002 18.ON 114*3W ------ ------

2400002 18.lN 115.2W 351-110 ------

2406002 18.5N 116.OW 352-115 ------
2412002 18.7N 116*8W 307-102 ------

2418002 19.ON 117.7W 332-115 ------

2500002 19.2N 118.5W 302-049 ------

2506002 19.3N 119*4W 322-036 ------

251200Z 19.5N 120.4W 285-012 ------

251800Z 19.8N 121.5W 064-039 325-189

2600002 20.ON 122.4W 083-054 321-084
260600Z 20.3N 123.3W 090-054 329-069
261200Z 20.5N 124.lW 079-055 330-038
2618002 20.5N 125.OW 360-012 051-076

270000Z 20.7N 125.8W 349-020 071-096
270600Z 20.8N 126.7W 326-021 072-097
2712002 21.lN 127.5W 335-023 063-081
271800Z 21.6N 128.OW 182-014 082-106

280000Z 22.lN 128.4W 239-055 190-024
2806002 22.7N 128.8W 236-103 216-055
281200Z 23.3N 129.OW 237-140 235-114
281800Z 23.9N 12901W 250-054 230-144

AVERAGE 24 HOUR ERROR 72 MI
AVERAGE 48 HOUR ERROR 128 MI
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HURRICANE FRANCESCA - 052028Z TO 160600Z SEPTEMBER

I. DATA
A. Statistics

1. Number of warnings issued - 44
2. Number of warnings with hurricane intensity - 12
3. Total distance traveled during tropical warning period - 2400 mi

B. Characteristics

1. Minimum observed SLP - 992 mbs at 1200002
2. Minimum observed 700mb height - 3150 m. at 121200Z
3. Maximum surface wind - 68 kts
4. Maximum radius of surface circulation - 450 mi

II. DEVELOPMENT
A. Initial impetus - ITCZ

B. Initial surface vortex
1. 0518002
2. Surface pressure less than 1008 mbs

c. Time storm reached hurricane intensity - 061800Z

111. FINAL DISPOSITION
A. Dissipated over water
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Blow Up Best Track

10-13 SEPT 1966

17N

15N

INTENSITY

10/18z-13/06Z 050



HURRICANE FRANCESCA 05 SEP-16 SEP 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG IAT. LONG. DEG. DISTANCE DEG. DISTANCE

052000Z 15.ON 106.OW

060000Z 15.7N
060600Z 16*ON
0612002 16.2N
0618002 16.6N

0700002 16.9N
0706002 17.2N
071200Z 17.4N
0718002 17.3N

080000Z 17.5N
080600Z 17.7N
081200Z 17.9N
081800Z 17.6N

0900002 17*5N
0906002 17.5N
0912002 17.2N
091800Z 16.5N

1000ooz 16.3N
1006OOZ 16.5N
1012OOZ 16.4N
1018OOZ 16.lN

11OOOOZ 15.3N
1106OOZ 14.6N
111200Z 24.ON
1118002 13.6N

120000Z 13.7N
120600Z 14.3N
121200Z 14.9N
1218002 14.9N

1300002 ?.5e3N
1306002 16*3N
1312002 17sON
1318002 17.6N

107.4W
108.9W
109.7W
11O*7W

111.6W
112.6W
113*7W
114.5W

115*5W
116.5W
117.8W
119.OW

120.5W
121.6W
123.OW
124*OW

125.lW
126.3W
127.5W
128.4W

129e3W
129.6W
129.7W
130.2W

131*OW
131.4W
130.5W
129.7W

128*9W
128.6W
129.OW
129.7W

------

.-----
------
------

053-106

052-130
294-105
356-096
339-050

332-074
331-087
342-095
053-048

056-078
056-084
038-163
360-062

350-072
349-062
291-015
255-068

327-077
318-144
313-212
305-174

310-150
289-153
270-265
246-284

244-361
241-472
235-516
274-290

--.---

------
------
------
------

------
------
------
------

------
------

359-209
347-136

357-163
360-186
004-226
036-168

034-187
036-193
029-282
327-160

350-136
347-174
328-241
289-241

289-278
282-302
281-348
267-424

263-477
258-565
254-612
230-592
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HURRICANE FRANCESCA 05 SEP-16 SEP 1966
POSITION AND FORECAST VERIFICATION DATA

STORM POSITION 24 HOUR ERROR 48 HOUR ERROR
DTG LAT. LONG. DEG. DISTANCE DEG. DISTANCE

140000Z 18*8N 130.IW 137-160 231-645
140600Z 20● lN 130,2W 140-207 235-735
141200Z 20C8N 129.4W 157-207 231-803
141800Z 21.lN 128*4W 175-216 269-527

150000Z 21.3N 127.5W 243-424 184-162
150600Z 21.5N 127elW 233-366 189-152
151200Z 21.5N 126.7W 278-324 198-121
151800Z 21.5N 126*3W 275-308 202-258

160000Z 21.5N 126.OW 007-097 212-238
160600Z 21.5N 125.5U 360-042 188-213

AVERAGE 24 HOUR ERROR 157 MI
AVERAGE 48 HOUR ERROR 329 MI
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HURRICANE HELGA - 091200Z TO 150600 SEPTEMBER

I. DATA
A. Statistics

1. Number of warnings issued - 24
2. Number of warnings with hurricane intensity - 5
3. Total distance traveled during tropical warning period - 1365 mi

B. Characteristics
1. Minimum observed SLP - 992 mbs at U4180C)Z
2. Minimum observed 700mb height - 3150 m. at 121200z

3. Maximum surface wind - 68 kts
4. Maximum radius of surface circulation - 600 mi

II. DEVELOPMENT
A. Initial impetus - ITCZ

B. Initial surface vortex
1. 091200Z
2. Surface pressure less than 1008 mbs

c. Time storm reached hurricane intensity - 1218002

III. FINAL DISPOSITION
A. Dissipated over land
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Hl@UCANE HELGA 09
POSITION:iND i’ORECAST

,-
STORM ‘P’OSITION

SEP-15 SEP 1966
VERIFICATION DATA

24 HOUR ERROR 48 HOUR ERROR
DTG.

LAT. LONG. “DEG.DISTANCE DEG. DISTANCE
0912002 15*5N 104.8W ------ ------
0918002

1000OOZ
1006OOZ
1012OOZ
1018OOZ

11OOOOZ
1106OOZ
1112002
1118002

1200002
1206002
1212002
1218002

1300002
1306002
1312002
1318002

1400002
1406002
1412002
1418002

1500002
1506002

14*8N

14.8N
14..8N
14.9N
15.5N

15.8N
15m8N
16.ON
16.9N

17m2N
17c5N
18.4N
19.5N

20,5N
21.5N
22.3N
23.2N

24.ON
24.7N
25.3N
25.8N

26.2N
26.6N

AVERAGE 24 HOUR ERROR 91 MI
AVERAGE 48 HOUR ERROR 277 MI

105.4W --.---- ------

106.6W
107● 5W
108.5W
109● lW

11O.OW
111.OW
112*2W
112.9W

------ -- - - --
------ ------

329-037 -----=-
229-117 ------

323-099 ------
238-112 -----.
238-106 ------

180-072 210-265

114*1W 178-078
115*4W 166-103
116.lW 178-156
116.2W 203-118

116.2W 218-196
116.2W 221-273
116.6W 226-282
117*OW 064-040

11606W 039-039
116.2W 360-035
115.7W 338-079
115*2W 324-085

114.6W 042-064
114*1W 058-093

230-219
228-236
211-254
192-238

200-300
206-380
207-444
220-378

228-466
228-546
242-533
046-097

053-295
046-295

262



j&_EJzi
o%

&
+

....+
...

.~

.(’,
J..

.
..

J
-....4

+-lsk’’’-’”
~

--t
b

b;,
..

~..-..
...

.
.

.

.
.

[
T

–..
-0.

$
!

,
,Q

1
,

I
,

1
: b
-
t

-
w

I

.
.

.
.

.
..-

-.$
.

.-
-..

.
.

..-

‘“”:
:’”””:

:’::::
::::::

::::::
::::::

:
.

.
.

.
.

.
,..

.
.-.

.
.

.
.

.
.

.
,

I
,

:;:
:

::;:
.,

::-:_
_;

;.._

I

.
.

.
..-

-
--”

--
.

.

*
>IL’>Q

!y
’-”

.
.

.
.

-.,
7

*,

g
’””’

$
“”

.
.

T
.”’”

r
.

.
+

T
“’’”””””

+,
...

-.
.-.

.
.~.

.
.

--

2
6
3



APPENDIX A

ABBREVIATIONS AND DEFINITIONS

1. Certain words and phrases that appear frequently in this report are

abbreviated as follows:

ACFT
APPR(S)
APPROX
BND(S) (G)
BRK(S)
BRKN
CINCPAC
CINCPACAF
CIRC
CIRCN
CLD(S)
CLR
CLSD
CNTR(S) (D)
DEF
DEG
DVLP(G)
DF’US
D1A
DSPTG
DSPTN
E
ELIP
ELONG
EST
F.B.
FAFWC

FDR
54WRS

FM
FNWF

FWC/JTWC

INDEF
ITCZ
JMA

Aircraft
Appear(s)
Approximately
Band, Bands, Banding
Break(s)
Broken
Commander in Chief, Pacific
Commander in Chief, Pacific Air Force
Circular
Circulation
Cloud(s)
Clear
Closed
Center(s)(e.d)
Definite
Degree
Developing)
Diffuse
Diameter
Dissipating
Dissipation
East
Elliptical
Elongated
Estimated
Feeder bands
Fuchu Air Force Weather Central, Fuchu
Air Station, Japan
Feeder
54th Weather Reconnaissance Squadron,
Andersen Air Force Base, Guam
From
Fleet Numerical Weather Facility,
Monterey, California
Fleet Weather Central/Joint Typhoon
Warning Center, Guam, M. I.
Indefinite
Intertropical convergence zone
Japan Meteorological Agency
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JMG PACOM
K (KILO) Time

KM

KT

LGT
LND
M
MAx
MB
MI
MIN
MISC
MOD
MPT
N
NA
N.F.B.
NMc
Ovc
Pos
POSIT(S)(D)
PRES
PROB
PSBL
QUAD(S)
RDR
RPT
s
SEMI
SFC
SLP
SML
STA
STG
STM
TEMP
THK
UNK
VSBL
Vw-1

w
WESTPAC
WK
WND(S)
Wx
XTNSV

Joint MeteorologicalGroup, Pacific Command
Mariana Islands local time
Kilometer(s)
Knot(s)
Light
Land
Meter(s)
Maximum
Millibar(s)
Nautical Mile(s)
Minimum
Miscellaneous
Moderate
Mid-Pacific Trough
North
Not Applicable
No feeder bands
National Meteorological Center
Overcast
Positive
Position
Pressure
Probable
Possible
Quadrant(s)
Radar
Report
South
Semicircle
Surface
Sea level pressure
Small
Station
Strong
storm
Temperature
Thick
Unknown
Visible
Airborne Early Warning Squadron ONE, NAS
Agana, Guam, M.I.
West
Western North Pacific Area
Weak
Wind(s)
Weather
Extensive
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2. The following define and clarify certain words and phrases that appear
in the Eye Fix Summaries in Chapter V. Several definitions in this secCion
have special meanings with regard to the Eye Fix Summaries and may not
necessarily have the same meaning as used throughout the rest of the report.
These definitions are explained below.

a. FIX NO. - This number corresponds to the number of the fix plotted
on the “Best Track Chartt’.

b. TIME - The date-time of the fix.

c. POSIT - Latitude and longitude of the fix.

d. UNIT, METHOD & ACCY:

(1) UNIT - The unit that made the fix; 54-54WRS, VW-VW1

(2) METHOD - The method used to make the fix; P-penetration,
R-radar, LND RDR-land radar, SHP RDR-ship radar, TIROS- TIROS satellite,
ACFT-aircraft penetration or radar fix by aircraft other than recon
squadrons.

(3) ACCY- Center determination and estimated accuiacy of the fix:
P-positive, F-fair, L-poor/distance in nautical miles.

Supplementary examples used in Chapter V:

54-E-- Fix made by 54WRS; Estimated; Center determination
and accuracy not given.

W-R-P4 Fix made by VWl; Radar; Center determination positive; and
navigational accuracy given as 4 miles.

54-P-P6 Fix made by 54WRS; Penetration; Center determination posi-
tive and navigational accuracy 6 miles.

e. FLT LVL - Altitude of
or millibars.

f. FLT LVL WND - Maximum

g. OBS,SFC WND - Maximum
flight level wind and maximum

h. OBS MIN SLP - Minimum
on penetration flights only).

aircraft at time of fix in meters above msl

observed flight level wind in knots.

observed surface wind in knots (Maximum
surface wind may not be coincident).

observed sea level pressure in MBS (reported
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i. MIN 700MB HGT -

j. FLT LVL TT/TD -
location. (When flight

Minimum observed 700mb height in meters.

Flight level temperature/dewpoint at the fix
level is near 700mb level the 700mb temperature/

dew point is recorded in place of the actual flight level data.j

k. EYE FORM - Description of cloud eye (circularor elliptical).

1. ORIENTATION - Direction of orientation of an elliptical cloud eye
to an eight point compass.

m. EYE DIA - Eye diameter in nautical miles.

n. THKNS WALL CLOUD - Thickness of wall cloud in nautical miles. If
no wall cloud is observed, F.B. or N.F.B. may be entered
presence or absence of feeder bands.

3. An investigation is the traverse of a reconnaissance
area containing a suspected circulation.

to indicate the

aircraft over an

4. A fix is the determination of the position of a tropical cyclone at
a precise time. Generally, the term “fix” is used when the position of
the cyclone has been determined by a recomaissance aircraft penetration or
by airborne, land or ship radar. In the case of a reconnaissance aircraft
penetration, the actual fix may be based on one or more
visual observation, radar, surface pressure, surface or
constant pressure height, and temperature/dewpoint.

5. The term “tropical cyclone” or “cyclone” as used in
has two definitions dependent

a. “Tropical
tropical cyclonic

b. “Tropical

cyclone” or
circulation

cyclone” or

upon usage.

of the following:
upper level winds,

this publication

l~cyclonelris used to describe a suspected
which appears capable of intensification.

l~cYclOne$lis used in the general sense>
e.g., ~?TyphOOn JOAN was the most intense tropical cyclone Of lgsgs1t Or

I!Tropical cYclones most frequently develop during August and September=”

(1) A “Tropical Depression” (TD) as used by JTWC is a tropical
cyclone in which the maximum sustained surface wind is 33 knots or less
and whose winds are expected to increase to 34 knots or more within 48
hours.

(2) A “Tropical Storm” (TS) is a tropical cyclone in which the
maximum sustained surface wind is no more than 63 knots, but greater than
33 knots. Tropical storms are named.
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(3) A “Typhoon/Hurricane“ is a tropical cyclone in which the maxi-
mum sustained surface wind speeds are 64 knots or greater (west of 180
longitude they are called typhoons and east of 180 longitude they are
called hurricanes )0 All references to typhoons apply equally to hurricanes.

6. VORTICES:

a. Embedded vortex of easterly wave - closed cyclonic circulation
along an easterly wave and separated from the ITCZ.

b. Junction vortex - closed cyclonic circulation at the junction of
an easterly wave and the ITCZ.

7. Recurvature - That point at which the cyclone ceases movement to the
west of north and commences moving to the east of north.
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